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Mr. SAMUEL PRICHITT, President of the Nashville (Tenn.) Gas Light 


Company, died at his home in that city on the morning of Monday 


September 21st, after a protracted illness He was a member of the 
Western Gas Association, and also of the American Gas Light Asso 
ciation, and was known and respected by the fraternity the country 
over. His fortitude during an illness that covered a period of not less 
than five years was simply amazing. In due time we w give to out 
readers an extended history of his life. 


EES es ete 
BRIEFLY TOLD. 


—_ 

MATTERS CONNECTED WITH THE NEW YORK MEETIN« Acting Se 
retary Humphreys is having a, busy time of it arranging for the routine 
of the coming meeting of the American Association in this city, anda 
fairs ar_ now shaping up so that he will speedily be in position to formal 
ly announce the numbers on the literary portion of the programme, as 
also the generally expected concessions that the trunk railway lines are 


to make in the matter of fares, ete. Some difficulty, in fact, more than 


the con 


usual, appears to have been encountered in securing papers for 


vention, but the secretary and the Couneil. by dint of persuasion have 


finally been completely successful in obtaining a good number of con 
tributors, who will present live themes to the consideration of the meet 
ing The Committee of Arrangements have about completed their la 


bors, and the gentlemen composing the committee are lo be congratulat 


ed on the scheme of entertainment perfected by them It is novel and 


inviting: but such termination to their de\ isipgs cou d but be looked for 


when one recalls to mind their names All are well versed in the art of 
entertaining, and with such a field as New York to work in, they had 
ample opportunity to display their talents as amusement providers. We 
look forward to a rousing meeting in New York, and it behooves the 
members to make their arrangements early at home, so that their pres 


ence in New York in October will be assured 
Writing of the atten 
Western con 


n solid phalanx, that indefatigable 


THE WESTERN CONTINGENT GETTING READY 


dance at the meeting puts us in mind of the fact that the 
tingent promise to come to town | 
worker, Fred. R. Persons, of Chicago, having very sensibly determined 


] } 


that, if possible, the trip East should be made in true regimental fashion 


rather than after the style of the awkward squad. Perhaps the follow 
ing circular letter, that is being distributed amongst the Western gas 


men, will best explain just what is proposed in the direction indicated 


CHICAGO, Sept. 19, 1891. 
Dear Sir :—Are you going to attend the American Gas Light Associa 
tion meeting, in New York, October 21st to 23d Can vou 
go by way of Chicago, leaving Chicago, Sunday, October 18th at 3:10 Pm 
spending part of the next day at Niagara Falls, and arriving in New 
York, Tuesday, the 20th 
The Michigan Central and N. Y. C 
special Pullman car at no additional expense over the regular rates and 
give usevery convenience and attention 
Monday and godirect, without stopping at Niagara, please state itin vour 
reply. We will be governed by the majority. An early reply will 
Committee in perfecting arrangements Yours truly, 
FRED. R 


1 


Mr. Persons requests that all replies to this circular be 


arrange to 


entral Railroads will furnish us a 


Lf vou wo ild prete r lo le aveon 
assist the 


PERSONS 


a ldre ssead to 


} 


him at No. 75 North Clinton stree t, Chicago. 


THE Gas CiusB of CHICAG Some weeks ago we spoke of the proba 


ble formation at Chicago of a Society of Gas Engineers, to be modeled 
the Guild 
Gas Managers, and we can now say that the organization was perfected 


ld fie Hotel, Chi 


ata meeting hela 
any 


somewhat on the lines of the Society of Gas Lighting, or 


on Wednesday last at the Grand Pa: 


eago. The 25 


prominence in the West and all were enthusiastic partisans of the pro 


who responded to the call included n gas men ot 


posed Society. The name adopted was that of The Gas Club of Chicago 


Mr. E. G. Cowdery, of Milwaukee, was chosen Temporary President. 
and special committees to report a set of laws, to nominate officers, ete, 


were appointed with instructions to hand in their conclusions at the next 


date. The Club 


rie 


meeting, which was named for an early 


a Success. 


Notres.—President John P. Harbison, of the American Association 
has been indisposed for some days, but his rugged physique and abun 
dant pluck make a very poor con bination for illness to prevail over 


Mr. W 


ness S 


W 


Dut 


And this leads us to say that Goodwin is mend 
that his return to active bus 
The Newark (N. J 


10-inch main from its works on 
towns that comprise the Orange districts 


ing so rapid] 
a question Of a short time 
f 


laying of a 


handsome 


Gas Light Company is 


to and through the 


completing the 


chain of 


of 


1 } 
IS DOUNAd to de 


\ eT read before the So« tv of Gas Lighting 


Basic Units of Economy in the Manufacture of Gas and Electr: 
Lights. 


By Mi TABER. 


My attention is attracted to the discussion of a basic unit of econo) 


n gas manufacture which virtually formed the subject under anothe 
name of quite a discussion in the meeting of the Western Gas Assox 
tion at Louisville Under the regime of the Gas Commission in Mass 


returns Of eac! 


1 company are made up in a form pi 


vy them, and the relative economy of different plants, their sta 
is before the Boa and the protection or control, perhaps their ver 
nmunity from attack, may depend ipon the returns thus rendere: 
based on the relative unit of cost per 1,C00 cu, Tt sold To obtain 


the itemized res might be divided as follows 

1. Cost of manufacture, or the eflicieney of the apparatus—say, cou 
enriche rs, water labor, repairs al Works 

2. Cost of disti ibution. or the eth iency of the street mains SayVv., Wan 


of meter takers, repairs to meters, repairs to mains. 


3. Cost of office. or the efficiens y of the personnel and general staf} 

1. Cost of capitalization, or the efficiency of the capital—say, taxes 
le gal expense, et 

The further items of depreciation and interest are carried to separat 
accounts This unit coincides also with the English system, and 
oe neral has the habit become that many of the new patent processes 


have taken advantage of the custom and cry up 15 cent wares, trusting 


that the cost of manufacture covering only a few of the items specifies 
above may be confounded with the total cost delivered. as indeed it 
likely to be by nex perienced investors It would be better, then, tha 


similar discussions to those at Louisville might be held to determine 

SIS UPON Which gas engineers may agree as to the relative cost of ra 
making ; for is evident in the discussion the Massachusetts standar: 
was not in use in Rhode Island; and an engineer may be of good stand 


ing and show creditable State and be misunderstood o 


vestor may trust in 


reports in one 


inderrated in another. Or an in certain reports 


great disadvantare by simply relying on an ‘*‘ eminent” engineer's stat 


ment of the cost of gas as made by a certain process. 


In my own where it is often make 


the eff 


ase necessary to comparison oO 


ciency of gas plants with that of electric plants, and vice vers 
I have been compelled to adopt another system in which the cost of gas 
and electricity is expressed in decimal percentages of the total income 


} 


thus affording a less circuitous route to the result wanted: in other 
words, expressing the unit of sufficiency, not in number of feet, or mor 
properly, candle feet, of gas sold, but in the income receivei for tha 


amount of gas—conditions made 


necessary in selling electricity, since 


the number of are lights or incandescent lights, or even the number of! 


watts sold, has no special significance, and is extremely difficult to ob 


tain. In electricity, therefore, the items arranged as before, viz 

Cost of manufacture, including coa!, water, oil, waste, labor, and r¢ 
pairs at station 

Cost of distribution, including wages, repairs of lines and meters ; 


ine] id I 


management ig superintendent, office expenses, horse 

hire, et 

Cost of capita ition neiudiny tt uxes, legal expenses, insurance 
el 

1 

are Summed up relatively to the total income, and are ex pressed In pel 
centages of the same 

For instance, in 49 electric stations whose reports are made month] 


and cover a period of 15 months I found 


6 Companies report the rate of expense to income to be 50 to 60 per cent 
13 60 to 70 

Pt) 70 to 80 

Ten above this limit, or a total average of 69 per cent 


You will notice that neither in the Gas Commissioners’ report nor 


he abo enumeration of expense is any allowance made for deprecia 
tion a nterest, which are carried into the profit and loss accounts an 
do not figure in the relative efficiency of staff and apparatus. As 
matter o ict there is probably some error arising from this source i) 


averages deduced from the last published Commissioners 


report, yet the figures given are approximate. Thus, in the town 
whose al ial consumption is over 25,000,000 cubic feet. 

2 re i ratio of expense to total gas and residual income of 50 per cent 
l? = 60 to 71 

” ‘ Fto7 

\n j mpanie ~ the State the average would be slight! 
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Such figures are less scandalous and alarming surely than the old | nearly 


jiratical stories of gas costing 15 cents, 9 cents, or even 3 cents, so often 
eard, and allow a fair business comparison with other manufacturing 
ndustries breaking through the long continued isolation of the gas bus 
iess, Which has oftener proved a curse than a blessing. 

[ have said that the matters of depreciation and interest are referred 
o profit and loss accounts rather than to expense accounts, and scarcely 
iffect the subject of the unit of efficiency. When carried to expenst 


is depreciation sometimes is, it is a variable quantity, based, of cours¢ 


on the amount of the repair account each vear. 


In few cases that I know is a direct charge made in the gas a 


counts ; fewer still in electrical returns, where seemingly more neces 
sary. Isay seemingly, because it is the general impression that the 


repair and depreciation accounts in electric stations should be very 


arge, and I was somewhat surprised to find, in the 49 stations quoted 


above, that the actual cost of repairs averaged in the total cost of the 


stations— 


For repairs and renewals of lamps 2.98 per cent 


i lines 1.37 
dynamos 1.23 
Station 1.34 
engines . 95 
boilers Gb 


8.85 per cent 


It may be presumed, then, that a station well kept up and well r 
paired will depreciate only by the loss of renewals as the business in 
creases; nor are the new patents superseding and making valueless the 
earlier form of apparatus. The first Brush dynamo is still running, 


< 
I 


ind high speed Armington & Sims engines at the end of 
practically as valuable in a station as when first run; and it seems to 
ne a proper repair account will quell that picture of an exhausted treas 
iry depleted by the phantom of an immense friction silently wearing 
iway dynamos, lines, poles, ete. 

It is, of course, certain that in a poorly managed station, as in a 
poorly managed gas works, a wonderful amount of damage can be done 
n a wondrously short time. An armature can be ruined, or broken 
tlywheels send tons of iron skyward as readily as gasholder tanks or put 
ier roofs can fall ; but such things are not common. I quote from the 
experience of the Electric Mutual Insurance Company, of Boston, which 
‘overed about $3,000,000 of electric property during the year 1890, that 


their loss was but $133.05. The report of the Committee of this Society, 


placing ‘‘ daily expense, taking interest, insurance and depreciation, at 
i6 per cent.,” is undoubtedly excessive in the light of today. For this 
ast item of interest is so strictly outside the ken of the gas engineer that 
t might be said of it that it is a matter over which, like the watery skies, 
e has absolutely no control. The Commission’s report, however, has 
some curious figures, if placed in juxtaposition, and will prevent any 
iasty criticism that our methods are better than our father’s in the man 
pulation of stock companies, and show also how in good hands good 
nvestments can be made a success. For if we compare capital on 
hich interest is based and income in the more important towns of the 
state, the ratio of gas and electric income in each city to the total in 
ested is surprisingly similar. Boston, Lynn, Worcester, Salem, are 
ood instances of this and serve to show that the interest ratio would not 
naterially affect the unit of efficiency which I have adopted for com 


irison for working of gas and electric light plants 





Gas Supply in the Hands of Local Authorities. 
ss 
\ paper read by Mr. J. Hepworth before the English Association of 
Local Boards 
lhe subject of gas supply is one of considerable importance to local 
ithorities ; and while it has not been neglected by them in the past, it 
ionld continue to receive their careful attention in the future 
\lthough gas for lighting and other purposes has only been intro 
iced within the present century, it has practically become one of the 
ecessaries of life; and notwithstanding the competition of other illu 
nants, there is no evidence as yet that it is likely to be superseded 
ise, both for lighting and heating purposes, being largely extended 
ery year. 
(here are at the present time some 1,600 gas works in the United 


neaom 





| the authorized gas under 


and from the return relating toa 
ings, it appears that 578 out of the total nunmtber of works have been 
unctioned by Parliament. Of the authorized undertakings, 405, or 


out 70 per cent., belong to companies; and the remaining 173, on 
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yment of capital employed in gas works. 


© local authorities. The capital employed 
ed Kingdom has recently been estimated at 
tal employed in the authorized gas under- 


eption of afew instances, did not 


ras supply when gas was first introduced. 
proved to be a great public convenience, 
ished as a commercial success, that public 
nvineed of the importance of undertaking 
irgument adduced for local authorities 


ure That gas is a public necessity ; that its 


oly it the supply of a commodity neces 
th the public thoroughfares should be 
ority having charge of those thorough- 


duals: that the security of the public 


to raise money at a cheaper rate than gas 
»manultacture Gas ata less cost than com- 
nefits derived from thesupply of gasshould 
ials, but to the public—either in the pro- 


¢ 


ts, the reduction of the public rates, or 





scus these arguments now They have 

yy less force by local authorities ; they have 
Levislature: and the following General Acts of 
vy acquiring gas undertakings have been 


Gas and Water Works Facilities Act, 1870, 
ic Health Act, 1875: and the 
ind) Act. 187¢ The public Health Act, 1875, 


ithorities to become suppliers of gas by the 


a 5 
Q +} } 
he Pub 


already in existence, and to supply gas 
nselves erecting gas works under the powers 
v eranted by the Local Government Board, 
\ct to effect the same purpose. The Burghs 
o confers similar powers upon loca! 
hese severa \cts have been extensively 
is seemed probable at one time : and some 
rks ha e now peen acquired by local 

gas to areas much larger than the district 
n, and with manifest advantage to all con 
iss the relative advantage of a Special Act or 


authority to acquire a gas under 


ne a ioca 
e determined on a full consideration of the 
But wherever a local authority finds it 
le its own district, it is then necessary to 
e fact may be noted that there are com 
pplying gas who have not found it either 


\ct for the purpose 
] 24] 


e powel! LO OCal 


ive a Special 
authorities to compete 
indertaking ; but there are instances where 
ded in obtaining powers to establish gas 

1 company has already been legally author 


Parliament has properly refused to assist 


rty of the private company, and has limited 
thority to a supply of gas to the public lamps 
such local authorities. It need scarcely be 
recludes the possibility of any advantage 
and the loss of the public lighting has 

1 disadvantage lo a gas cOMpany. In causes 
exist, the only way in which the local author- 
ng any beneficial result is by first buying up 
d wherever a local authority has succeeded 
ipply, it has been with the condition at 
existing company should be purchased by 

oas undertakings of local authorities has 
669.789. The terms allowed for the re- 

ary from 30 to 100 years. But the usual 


the tendeney of late has been to reduce that 
) years ought to be adopted as a mini 


With 


san inducement either to erect works of an 
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imperfect character, cr to allow the works to become dilay 

result-in either case s that tne cost of n tenance be ’ 

excessive and the excessive cost of vas er ‘ ) 

as a natural sequence On the other in t the ) 
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constructed 


reasonably low. the works mav prove a 





has in several instances been taken at about 20 years’ pur 


and incident to the manufact ire and distribution of the 


together with the interest on all money borrowed in yr 
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some 


0 ') years Moreover V hie is con i Ss aul ? 
ire permitted to matintan elr Ca i nh perpe 
reduction, the conditions imposed upot al aut ! 
within a shorter ne iod tnan Uv yeal me not or Olt 
tard the benetits which ought to accrue to ala 
periods of their gas undertakings 

The rate of interest at w iOocal auchoritte ive 
the capital employed in the vas WOrkKs urie IT} 
Dut it is not now necessa Lo give mu more | el 
importance of this fact ma be estimated en remen 
the dividend paid on capital employed nm tne auth 
owned by companies in L590 average 1 £8 lls. per cent 
no doubt as to the advantages possessed ocal a ‘ 
companies Lo respect lo | erms on Vhichn they are i 
capital and assum ne that a vas underta noe has een i 
reasonable price, and that other things are equal, the poss 
indertaking ought to prove a stantial pu el 

The terms upon which the transfe of a gas unde 
iuthor ty takes place are usually arrived alt by arbitration 
case of a statutory compar the amount in recent years 
from > LO ZS years purchase of the naintainable pi Ls 
differing according to the circumstances of the case W he 
taking is not an authorized one, the value s proportionate 


maintainable proflts—circumstances again governing t) 
awarded 

The benefits which have accrued oO the loca auth t 
possession of gas undertakings have been greater than 
recognized ; and if, in exceptional cases, gas works in t 
local authorities have not proved so profitable is might 
anticipated, this has usua arisen from mismanagement o 
the authorities themselves The benefits arising from the pr 
from the gas supply and Irom reductions in the rice ) 
especially noted 

Profits from the Gas S P) / nere are differe. ( 
the advisability of local authorities supply no vas at a 
Burghs Gas Supply (Scotland) Act, 1876, « pressly provid 
gas shall be supplied at such a price ‘‘as v is neal us 
mated, raise sutlicient neom to discharge al Lhe cost il 


works, and to provide the Sinking tun required bD t S 
provide ora de preciatl on and renewa f nad suff cle t ton 
works In perpetuity, and for all charges incident to the ) 
such works ; and the moneys received in respect of and ine 
manufacture and d'stribution of gas shall be applied to 
only, and any balance at the termination of every vear s 
to the debit or credit of the succeeding veat That to sa 
is to be made. This provision of the Burghs Gas Sup 
Act, 1876, has not been incorporated in any Act relating 
and Wales; and the practice of the local authorities a 

The total amount of net profit actua realized bv ca 
on their gas undertakings in 1890, after payment of caine 
annuilies, repayment of 40S, and amount placed to re 
sinking fund, was £486,45 h is equal to 2} per ce 
gross amount of mone, ) wed, not deducting the 

As? per cent does not represent the whole of the differe 
the rate of interest or profits pa ipon the capital em; ‘ 
vorks of local authorities and of gas companies. it n 
assumed that the consumers have not id to pay a higher 
authorities for their gas than they wou ave bee} We 
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Paner ' . ’ f | 4 Mr ite ere the ates are apt l 


irom 1c¢ ill headgwates and 


Central Stations Operated by Water Powel ty of oak nd should be well bolted 


> ne raceway The tail race shouid have 

Ihe purpose ot my } iper Is more to civea deser pt on ot i t a \ en the wheels are not in motion 
ig done with water power for electrical purposes in the city of Ko \ r statior ement floors should be 
ter by the three different electric | ght companies doing iSINess " i ior of that material will soon 


ty, and some of my own experience with water power, thal 


your valuable time with the technical description of turbines i » that the steps are covered with 
e cleaned from any of the n imerous Cataiogues of turbine mal ( oO Vé nen heads, or to con 
ers, which contain full descriptions of turbines and their con i toset the turbines above tail water 
Che adaptation of water power for electrical purposes has gro rol e turbine through i draft tube 
apidly within the past few years. There are several causes é ( ‘ rove required where a draft 
enhance the alue of ater power, none more so than e tf es are set at the bottom of the 
tricity. snould aly s bes ibmerged about 6 
Streams that have had no pecuniary value heretofore ar iimed that draft tubes can be used 
itilized for the purpose of running electrical machinery, yet at " t tube more than 18 ft. in length 
time the supply of water is diminishing, caused by the dest: heult n keeping the tube airtight, 
forests, and water right owners in vari Jus parts of the count ure ;imperfect and there will be a great 
ng means of storing water during the rainy seasons to furnis} i sed f v be apt to be burned 
luring the dry seasou also storing it in the daytime [tor nig 
arge water right owner in western New York, during the yutal turbimes to be used, as they 
ily and August, places flash boards 24 ft. high on top o iny of them are used without any steps 
in expense of S100, and stores ip for night use the wate 1 expense and annoyance One of the 
iecessary for him to use in the daytime, thereby savu { irbine it the dynamo can be 
nonths a coal bill of $2,100. I gy, and is in some Cas s coupled direct 
The Johnstown, N. Y., Electric Light Con pany hav ! tage in economy in power and advoid 
vater power at the Cuyadota Falls by erecting a dam 34 ft. 1 n it advisable to put in a number of 
the falls, giving thew a total head of 75 ft. and nearly e| n case of a break down, they are 
umount of power. f ss delay to customers 
A survey of the ipper Genesee river, between Mount Mon he shi trie Light Company, of Rochester, 
he celebrated Portage Kalls, has been made during the past ye ) erable annoyance in the burning out 
urpose of establishing a reservoir that will furnish the city of R cears ; so much so, that it became necessary 
) 000-horse power more daily during the entire year than the ive o wit vate! ishio1 Kor yvooden steps 
resent. vit on 
The earliest forms of water wheel were the }) iddle and i { e turbine are necessary and will 
hat only utilized the impulsive action of the water; these were fo ed | id under high head, but where one 
y simpler wheels of the reaction type and others. vn off or on suddenly, it is necessary to 
We now have the improved forms of the Leffel, Victor, Les er the above circumstances the turbine 
ess, and many others. There is a demand for the best and most ir above the normal speed, as the case may 
ymical turbine that can be manufactured e burning out of lamps and armatures, 
Turbines should be built to secure the delivery of the water u | is near the turbines as possible to save 
irbine without checking the velocity of the water more than on: ind avoid the use of gearing as much as 
ind permit the free discharge of same after passing through the 
nd to work with as good efliciency under part gate as unde) , iS our oftice building under a low head 
ind to be made of the best phospher bronze. to stand the vea i f | e tur nes under all circumstances in (juile 
inder high heads 
[t is essential in locating central stations to be run by water po i alt power station over one run by steam 
ocate them where there is no great danger of a flood, or so prot ‘ conomy in the saving of the expense of cual, 
a breakwater as to make it perfectly safe, and also to avoid ti ( i al ve kept cleaner and cooler, thereby 
rack water upon the turbines. " ( repairs, and it is also far more pleasant 
Where a station is situated on the bank of a river it is best t e | for 
vater from the river by means of a raceway, with the headgat Company, of Rochester, purchased the 
ith the tlow of the water, and at times of a freshet or runnit River (which is about two miles from 
hor ice, it will more than pay any expense incurred by so doing f some nine years ago—at that time it was 
The raceway should be of a sufficient depth and width to pern ooke ece of folly, to think of running dynamos 
ater to flow not more than 90 ft. per minute, and a waste gat there , 1 rom the business center of the city and 
placed in the side or end of the race to use in case of me} ' f Notwithstanding the adverse opinions, 
d when cleaning out the raceway a rack should be built aer the e west side of the river aboveand near 
ace to prevent driftwood and other rubbish from passing into t t the n two neh Leffel, two 20 inch Vie 
nes , e. the first four mentioned turbines 
‘or that purpose I would recommend a rack built of iron sla ) utter under 28 feet head, with a totul of 
le, one-eighth of an inch thick, and placed five-eighths of ar ning this power for tive years they built a 
art on seven-eighth inch iron rods, at an angle of 45 Parti u) { id power to ditferent parties for pulp ard 
ntion should be taken to keep the rack clean by raking \ 
atform should be placed over and immediately back ol ‘ i ry stone D ling, 45 feet wide and 90 feet 
ike the rubbish and anchor ice into, and so arranged that a curre: | lor iddition 42 feet wide and 80 feet long, and 
iter from the race will pass through the trough and carry off a llo é the n the east side of the river. The turbine 
bbish, ete For any station that is using 1(0-horse power 01 , horizontal Lesner turbines unde) 
ill be a great saving in labor to them and pay well for the extra es i fo t tubes, a total of 3,360 horse power, using 
ense. For winter service a boom should be placed in front of the he 6.9 ninute per horse power; have had but one 
ites, and the current will varry otf a large portion of the an ) ej} tu { ent in four years The turbine casings are 
nd other floating objects. the ends of the girders resting on solid 
The headgates should be built to work with a rack and pinio soalt 
ler should be placed back of each gate stem to facilitate the handling ine occupied by all of the turbines is 4 feet by 38 
f the gate. feet: the ht of each t ne is 196 lbs., less than one pound to a 


The gates should have a protection built over them. to prote et the hor DOV eA tu nes p] weed in a separate division of the casings 


SS ss ae 
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and the shaftings extend through the shafting room, upon tron bridge 


trees, with seven feet and six inches between journals, and the dynamos 


SOU revo 


are belted direct to the turbine shafting ; the shafting runs at 


lutions per minute, with 25 inch pulleys on the turbine shafting and 24 


inch on the dynamos ; we use untried beef tallow for lubricating and 
are well satisfied with its results. The turbine gate shafts and gover 


nors are placed in the dynamo room at an average distance of 14 feet 
from the turbines, where they are easily handled by the attendants. <A 
tell-tale is placed in the shafting room, connected to a float in the race 


the 


all 


above the Falls, which shows the height of water in race at 
times. 

The water is taken into the raceway, about 80 feet above the Falls 
the race is 32 feet wide, and live feet six inches deep, and cut through the 


solid rock there are four headgates with a house built over them a 


wooden diagonal rack is placed in the race near the spillway to assist in 
freeing the race from anchor ice ; the spillway is six inches deep and 32 
to the spillway and are three 


In front 


top of the penstccks an iron rack is built according to dimensions given 


feetlong. The waste gates are placed next 


feet six inches wide ; there are two of them of and near the 


also a rubbish trough. 


There are three iron penstocks, six feet in diameter and 80 feet high 


built of three-eighth inch boiler iron, with a gate to each penstock, 
There are five elbows to each penstock leading to as many turbines, 
with an iron slide gate to each elbow ; in addition, each turbine has a} 


register gate, thereby permitting the repairing of any one turbine with 


out interfering with the running of the others. A turbine can 


out and another put in its place in 25 minutes. Cement floors are laid 
in the shafting and turbine rooms 

There are three tail races, extending under the entire length of the 
main building : each race is nine feet wide and six feet and six inches 


deep. 
As a reserve power, when making repairs and cleaning the raceway, 


we have a 600 horse power Cooper Corliss engine ; in the past year it 


has been necessary to use it but a few days 

For fire protection, two-inch iron pipes are run from the penstocks 
through both buildings with four lines of hose attached at all times 
the hose is tested once a week ; in addition to the hose, a dozen fire pails 
filled with water and placed in different parts of the station are kept in 
readiness, and are not permitted to be used for any other purpose. 

A record is kept of the time of starting and stopping vf each turbine, 
also the speed and load on same, and any variation in height of water 
and all repairs that are made. In addition to the above records, the day 
and night wheelmen report the condition of the power at the time they 
are relieved. 
them in the 


We have 


un without any stoppage and 


There are nine men employed at the station, five of 


dynamo department and four in the water power department 


in service 30 dynamos ; three of them are r 


the balance of them on an average of 13 hours per diem. A record book 


is kept in the dynamo room, in which entries are made of the time of 


starting, stopping, speed and load of each dynamo, also all repairs of 
every description, all accidents to either machinery or circuits, nature, 
time and cause of sam« \ll the circuits are tested five times daily, and 
the tests and time of same entered in record book 


By the means of water power the company is enabled to furnish cheap 


and satisfactory light and power at the following rates, viz.: City are 
lights, all night and every night, 27 cents per night; commercial are 
lights, all night and every night, 40 cents per night; commercial are 
lights, evening, 25 cents per night ; commercial are lights, evening and 


all day, 40 cents; 4 horse power motor, $18 per annum horse power 
$45 


annum: 2, 4 and 6 


power motor, per annum ; | horse power motor current, $72 per 


horse power motor current, S50) per annuni per 


horse power ; 8, 10 and 15 horse power motor current, $40 per annum, 
horse power fan motors, $15 per Season, from June ist 
$12 


50 candle 


per horse power ; 
Ist 16 


25 candle power Bernstein lamps 


to October candle incandescent lamps, $5 to 


pe wer 


annum ; $12 per annum 


power Bernstein lamps, $24 per annun 100 candle power Bernstein 
lamps, $48 per annun 
The rates I have mentioned are for are circuits our rates tor current 


on 500 volts constant potential circuits are as follows, vi 
FOG 
P<40 per annum 


| horse power, 


$48 per annum; 2 horse power per annum 


per annum S horse powel 


annum ; 15 horse power, $450 per annun 20 horse power, #600 per 
annum. 
We operate a total of 552 motors, of which 196 are fan motors, 1,396 


(ne motor cir 

~c aah” 
» . rey « j > . : 

one 2 horse power and one 4 horse power Brush motors, and is run with 


are, 135 Bernstein and 200 Swan incandescent lamps. 


cuit contains 26 miles of outside wire and 3944 horse power 





a No. 8 Brush are dynamo 


} 


| 1890, was one one-hundredth of one 





| inches, and the ot 


be taken | 


| mitted to five shafts 80 feet above 


per 


5 horse power, $180 


lU horse power, $500 per 


We have one 40 Kk V 500 volt ** ¢ Ww { 
generator in service, on an eight mile circuit, with 48 horse power 
| motors in use ; the ammeter averages 29 amperes We experience 
difficulty in running same with our power 


The rebate for poor service during the year ending December 
per cent. of the gross receipts, ar 
the uncollected accounts for the san period was one-tenth of one yy 
cent. of the gross receipts. 

The Edison Electric Light Company have recently erected a thre: 


story stone station at the foot of the upper Genesee Falls, on the we 


side of the river, and have at present two double discharge Leffel minin, 
wheels under about 90 feet head, giving six hundred horse power, a) 
are placing two more of 400 horse power each. In addition, they ha 


a fine steam station in the center of the business district. Incandesce) 


16 candle power lamps are furnished ai one cent per lamp hour 
ott 


The latter they are partially replacing with are lam) 


lamps for city use, 284 cents per ni municipal incandescents at s 


cents per night. 


They have in circuit 105 are, 805 municipal and about 13,500 16 cand 


power incandescent lamps. 
The Rochester Electric Light Company’s plant is situated at the uppe 
the River, near the busines 


Genesee Falls. on the east side of (yenesee 


center of the city The station is three stories in height from the top o 
the Falls, with the wheel 
They 


l 


ner 


underneath, blasted out of solid rock 


Leffel 


n diameter 


pil 
four are 2 
a total of 1 


feet in depth have five horizontal turbines 


80 with 500 horse 


inches 
power, undear a head of 86 feet and eight inches. 


The penstock is a steel pipe seven feet in diameter ; the power is trans 


by belts 175 feetin length, running a 
a speed of 7,200 feet per minute. 


The dynamo room is directly over the shafting, from which all of 


1 


dynamos are belted through the floor. The dynamos are the Unit 


States system 
service 325 city are and 140 commercial arc lamps ; als 
They 


just placed one 85 horse power generator and one 1,500 light Westing 


They have in 
1.500 incandescent lamps and two 19 horse power motors. have 


house alternating dynamo. As a reserve power, they are putting in 


100 horse power engine The city lights are being furnished at 27 cents 
per light. 
In addition to those | have mentioned, there are five incandescent 


plants and one are isolated plant run by water power in Rochester, som 


500 incandescent and 25 are lamps, making a grand total of 1,991 ar 


and 16,640 incandescent. The population of Rochester is 135,000, mak 


ing a very high average per capita 





Electric Lighting in London. 

——_ 
Engineering, in the course of an article on the advance of electri: 
lighting in London, remarks that after being for many years behind 
every other important city in k lrope and in America in the matter of 


all 


rivals, and is within a measurable space of surpassing New York. This 


electric lighting, London has suddenly distanced its Continenta 


change has taken place in a ye few years, and originated in the 


Act of 1888. 


ry 
Electric Lighting Amendment Previously to that scarcely 
anything had been done in the way of public lighting, if we except the 
operations of the Grosvenor Gallery Company and the Cadogan Electri: 
Lighting Company of Chelsea But on the passage of the new law 
there was a rush for provisional orders, and now there are already 
240,000 lamps of eight candle power under supply, as noticed by us in 
These 


from a report in the Times, which went at considerable length into the 


our issue of August 21. firures, as we then stated, were taken 


causes, first, of the slow progress of electric lighting in London in the 
In 


times did not attribute it entirely to the 


and, second, of the 
] 


1882-1888, late rapid burst. finding a 


years 
reason for the long delay, the 7 
effect of Mr 
might buy out a supply company at the end of twenty-one years, with 


Chamberlain’s Act, which provided that a municipality 


out any compensation for compulsory purchase or goodwill. On the 


contrary, it held that electric engineers were not in a position at the 
date of the Act to carry out any ambitious schemes, and that if it had not 
been passed the progress must have been much slower than of late 
There was a great eagerness at the time to invest money in electric com 
panies, and if an artificial barrier had not been raised, when ** th 
finance of the question had outstripped its science,” it would have bee 
This 


b. Crompton, who in contradiction of i 


found how incomplete the science was. view of the subject 


brought a letter from Mr. R. E 
repeated his well known assertion that the station which he designed fo) 
the Edison Swan Company in 1883, and which was partly installed i: 
Pimlico, was quite capable of effecting the lighting of Victoria and tli 
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djacent streets, and of earning fair dividends. Mr. Crompton admitted | buy a1 in size. Of course, in the happy future, of 


iat immense strides had been made in the interval in the use of alter hich the ¢ ( eams, when everybody will use his light 
ate currents, and that continuous current dynamos had beenimproved, 500-horse po far too small a unit to employ in central sta 
it he insisted that in 1883 there was ample knowledge to proceed 1 he if the engine must be chosen in relation to the total 
on. amount of rk to be don ‘wo engines will always be more trouble 
The two views thus put in opposition are those of the shareholder and to manage tha ne, a they may not require more coal 
he engineer. Of course when the latter asserts that his plant would In denying ‘4 i n electric lighting arose from lack of 
ave earned satisfactory dividends he goes beyond his province; as yet | knowledge, Mr. | <pressly excluded all reference to alternate 
e have very little knowledge of the capabilities of electric supply com- current syst Phe ) existence in 1882. Now they are in the 
vanies to make profits. The shareholder has no enthusiasm for science; | front, a i! ting 1 epest interest. Every one is watching the 
m the contrary, he has a profound dread of making experiments. W hat wuffen-Frank{ expe ents of the transmission of power for 110 
e delights in is a simple manufacturing process with a monopoly of | miles, a t prove suecessful the alternate current machine will take 
ale. He knows that under the best of circumstances profits are not | a yet more rtant pos This has not much to do with the elee 
xcessive, and that it needs very few adverse circumstances to eat them | tt ohtir ma esent, but it is full of possibilities for the 
ip altogether. Such a man naturally thinks that if he had put his) future lt erta at the plan of small stations placed com 
noney into an electric supply company in 1883 he would have seen very | parative ir together t the one that will be perpetuated ; indeed, 
ttle return for it in the years that have since elapsed. He sees that | it is do ( e existing methods of lighting will survive the 
lynamos have increased in size several times; he hears that their effi-| term of 4 tha e monopolies of the companies run for 





iency has much improved, and he knows that English engineers haves 


iow the advantage of much Continental and American experience. He Difl t | 
jitierel . 


: : Carbons Used in Are Lighting. 
s aware that, as yet, the bulk of the public hold back from the nev “s S 


lluminant, and that very little profit has been made. No wonder he me, 

thinks that eight years ago engineers could not carry out elect og \ paper re y Mr. V Warner, before the National Electric Light 
ng work successfully, that is, in the sense of making it pay. Proba Association 

ie is right. We quite accept Mr. Crompton’s statement that his Victoria 1 the pre ng the introduction of the are electric light 
station was capable of supplying 20,000 lights, but we think that he does | ing co ( nters and inventors had brought forward 
ot do full justice to all the scientific advances he has himself made num theories regarding the size, form and manner 
he mean time. Nothing is more difficult than to resume a former at yf using ca ind ew of the fact that no reasonably cheap 
ide of mind Matters which appear perfectly commonplace to-day | method of generating e electric current then existed, a surprising 
were eight years ago full of mystery to us. Hundreds of most capable | amount of en to the subiect, and the developments o 


nen, both in the old world and the new, have been most earnest itions, from no small part of our history 


work on the subject of electric generation and distribution for these | of a or} 


years, and yet we are assured that they have learned nothing of suc! It is not pose t ell at length upon the history of carbons 
mportance as to make the difference between earning a dividend and | generally it rather to touch lightly on some of the more notable forms 
naking a loss, in a continuous current system. nown, at the t rf h I am speaking, and then to pass on to a 
In a manufacturing business—and an electric supply company is a/consideratio e utility and practical results obtained with the 
purely manufacturing concern of the simplest possible kind—success de- | different forms of carbons ise at the present time, paying special 
pends chiefly on having no unproductive capital, and in keeping dow attention to the itter rm and size as affecting the results. 
working expenses. Now it is quite certain that for a given output bot The forn nde pencil it is noteworthy was that used by Sir 
these items would have been greater in 1885 than at present Dynamos | Humphre Da n his earliest experiments, and he even devised 
were not only much more expensive then than now, but they were | special holde ” claims to retain the carbon pencils in alignment and 
smaller, involving, a larger outlay for buildings and for foundations. | and fa ite t ent with a view of maintaining a constant 
lhe 3-wire system of distribution—an immense source of economy— was | steady ligh 
not brought out, and engineers had no information in the form of load} Archerea ibsequent idupted the pencil form of carbon and used 
liagrams to aid them in designing their plant. As to working expenses, | it in his lamy so justly considered as the first practical are lamp ; 
hey are still too high. Considering the absolute simplicity of the pro-| it does not appear, how r, that he turned his attention particularly to 
ess carried on, the staff of an electric station is very large and expen-| to the matter of for 
ve. But we should be sorry to think that very much has not been Wright and others stand on record as experimenters with carbon 
lone since 1883 to simplify the management. We fear the shareholders | discs, brought edge to edge, and made to rotate as they were consumed, 
1 Mr. Crompton’s station, had the plan been carried out, would have | and the combination of a disc placed on edge above a vertical pencil of 
und their property more satisfactory from a scientific than from a) carbon was a tried at this early date. 
nancial point of view. Wallace a Farmer made use of broad, flat plates of carbon, placed 
The writer in the 77mes did not quite accept Mr. Crompton’s contra-| in a vertica une, one above the other, the arc forming between the 
ction of his opinion, and last Friday a long letter was published from | edges as thi e) n apart, and shifting back and forth from one 
m, in which he returned to the attack. This is chietly valuable in con-| end of thi es to \nother inventor, at about this same 
rming the opinion that we formed from his previous communication | date, place lates O irbon side by side with the are forming at 
iat his views had a commercial rather than a technical basis. He} the upper edg the es, and an intervening insulation of some 
akes the peculiar mistake of supposing that the percentage of loss of | refractory material, the the are forming at the upper edges of the plates 
mversion of mechanical into electrical energy increases with the nun ind gra onsul g them 
‘r of machines employed. He says: *‘As in the conversion of mechan lablo tf, in 1876, introduced his well known electric candle,a form 
al into electrical energy there must be of necessity acertain percentage | of are Jan ‘ ndrical carbons are employed, placed in aver 
loss (5 per cent. or 30 per cent.—it is for the argument immaterial | tical posit eld separated by a thin filling of refractory insula 
hich) in every dynamo employed, it is obvious that the fewer the dy-| ting mate: 
umos (consistent with the utilization of their full capacity and with the Now 10 < at the work of these early inven‘ors, 
neral efficiency of the whole plant) the less will be ihe totality of loss, | and consid it special object they had in mind in making their 
id the more cheaply can electrical energy be generated and supplied | experiments, it it once apparent that it was continuity of action, and 
i the face of it this looks as if the writer meant that with machines of | it stands « cord that they met with fair success so far as the feature 
per cent. efficiency there would be a loss of 10 per cent. in using one, | is concerned, some of ps being capable of twenty hours burning 
) per cent. in using two, 30 per cent. for three, and so on. Probably, | witho uf 
»wever, what he intended to convey was that large engines and dyna In 1874 4 is Day produced an are lamp in which two cylindrical 
os are more economical than small ones. There is abroad quite an ex- | pencils we! iced in the upper holders and two in the lower holders ; 
ggerated opinion as to the relative economy of large and small engines | the upper ones occu ¢ a plane with the lowerand directly overthem. 
od dynamos. It is quite true that very small machines have never a} Her: e avowet ) of the invention was to secure long continued 
gh efficiency, but a point is soon reached beyond which improvement | operatior e light without requiring attention, and it is certain that 
nearly imperceptible. It is possible to make an engine indicating 200-| he accomplished na very creditable and ingenious manner. 
rse power as efficient as one many times its size, while a 500-hors¢ Coming now to the time of the commercial birth of arcelectric light- 


»wer engine probably gives a better return for the money it costs to|ing, we find Jablochkolf in the lead, closely followed by Brush and Wes- 
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ton, each making use of the linmdrical form of carbon pencil, and 
turning their attention most assiduously to the feature of continuity of 


operation, the first move being an inere length of the pencils 


at 


AaSé 


In 


Carre, a French manufacturer this time, be as a 


of 


inch diameter, and 32 inches in length, 


came prominent 


maker carbons, and succeeded in producing pencils about 7 


and it was thought by the use of 


lamps of suitable length, these long carbon pencils could be advantage 


ously used when long continued burning was a necessity ; but owing 
to the difficulties encountered in the manufacture, and also trouble in 
maintaining proper alignment for the carbons, a length of 22 inches 


was soon settled upon as most practicable and convenient. 


As the business increased and the demands became better understood, 


the inventors again essayed to solve the problem of continuity of action, 


but in many cases such attempts were but returns to old forms and 
methods, and did not result in any practical advances 
Various forms of double carbon lamps were introduced, and for a 


time these were thought to be the only practical and commercially 


successful way out of the difficulty, but more recent developments have 
that 


| refer to the simple ex 


shown a far simpler and better way, and one, furthermore cannot 


fail to impress the practical e'ectrical engineer. 


pedient of using a carbon pencil of inch diameter 14 inches in length 
in an ordinary single carbon lamp. It is true that this is not new, and 
that carbon pencils of such size, or even greater, were tried long ago 

nevertheless, the introduction of carbons of this size and form has a 
very great bearing on the commercial side of the situation; but before 


going into that matter I wish to say a few words regarding the lighting 


efficiency of 2-inch carbons 


Having noticed that the question had been raised as to whether these 


carbons would give as much light for a given expenditure of electrical 
energy as would those of 1 inch diameter, I tried the following experi 
ments 

Two single lamps were connected in series in an are circuit, one being 
supplied with § inch carbons 14 inches in length, the other with $ inch 


carbons 12 inches in length {round each lamp was branched a volt 


meter, indicating the voltage. The lamps were then adjusted until 
they had the same voltage, and as current was of necessity the same in 


each, it was a safe conclusion that equal amounts of energy were being 


supplied. Photometric comparison of the two lights was then made at the 
horizontal and at many different angles above and below, with the re 
sult that no perceptible difference could be found in the power of the 
lights. During the tests the current v 


ticable, and care was taken to base the comparison on 


is maintained as constant as prac 
in average de 
duced from a large number of readings 


Now, while this matter of lighting efficiency is one that concerns the 


people operating electric plants, it does not interest them to the extent 


that other features upon which I have yet to touch may, as | happen to 


know that the management of lighting stations look long and lovingly 


on any plan that seems to give good promise of reducing running ex 


penses. To begin with, there is the difference in first cost between a 


single and a double carbon lamp, and the difference in the expense for 


repairs and attendance ; these items varying, of course, with the differ- 


ent lighting systems. Still another important saving is in the cost of 
carbons—the cost for a given number of hours run being fully 30 per 
cent. greater with 4 inch than with inch carbons. There is the further 


important saving in the breakage of globes, which often is caused by the 


sudden shifting of the arc in the double carbon lamp Twin carbons. 


consisting of two cylindrical pencils placed parallel and in close juxta 


position to each other, and connected by a web throughout their entire 
length, have of late been introduced, and when in use the are alternates 
between the different pencils comprising the upper and lower twin car- 


bons. A test of these carbons, made principally with a view of deter 


mining the life and lighting quality, gave unsatisfactory results in the 


following particulars It was observed that the duration of burning 
for a given weight of material was not near equal to that which could 


be obtained with the same amount of material cvlindrieal 


This | 


carbon, resulting from the very freq 


in a Single 


pencil. attribute to the more rapid disintegration of the twin 


ient heating and cooling of each 


member. Indeed, this is found to be true of two carbons when ar- 
ranged as in the Day lamp, or so that the are alternates frequently 
between the different sets ; and there ite a noticeable difference in 
consumption of carbon for given duration of lighting as compared 
with an ordinary single carbon o e same diameter burning without 
nterruption. 

Another undesirable feature of twin carbons is the shadow cast by the 
non-burning members, which, while it may not be disagreeably notice 


able when the lamp is provided with an open globe, most certainly op 
erates to reduce the total output of light 


jit 





It may be argued that the main item of expense in the manufacture 
carbous does not lie in the material, and the fact that mech carb 
cost so little more than inch would bear out such a position ; ar 


have merely mentioned the fact of the rapid disintegration and burn 


away of the twin carbons by way of explanation 





The Simpson Alkali Process 


_— 

lndustries calls attention to the erection, at Widnes, England, ot 
search laboratories by the United Alkali Company as indication tl 
the Company is fully aware that fresh changes may still be rung o 


the old Leblane process. Mr. James Simpson, of Liverpool, has evolv: 


one of these changes, and patented a new process, which combines 1 


with that of concentrating the phx 


soda 


manufacture of carbonate of 
No an 


monia is required in the process, and | 


phate of lime minerals. 



































tank waste is produced. The inventor, by amalgamating the manufa 
ture of carbonate of soda and sulphate of lime with that of phosphate o 
lime of high strength, succeeds in obtaining these substances in a 


more 


economical manner than has ever been done hitherto. There are four 
distinet operations involved in the new process. 

The ground phosphatic mineral, previously wasted, if it contains can 
bonate, is suspended in water, and a current of sulphureted hydroge 
that 


carbonate present in the mineral passes into solution as cali 


passed through the mixture. The free lime and which existed 


as 
‘lum sulphy 
ana 


drate, and the mineral has its weight reduced proportionately, pel 


increased, 
H:Q. 


solution of calcium sulphydrate is removed, the phosphat 


thereb» 


Ca(HsS 


centage of phosphate of lime in it 
Ca) 2HS: 

After the 
of lime can be dissolved by a mineral acid and separated from the silica 
and silicate of lime which it may still contain. The quantity of acid re 
ously far less than that required for the 
10 


quired for this operation is ob\ 
H ydrochlori« 


The acid solution of nearly pure phosphate of 


untreated slag acid of about Tw. is used for this 


operation. lime obtaines 
in this way is then neutralized by hydrate or sulphydrate of lime sol 


tion, and high strength phosphate of lime is precipitated. The calciun 


chloride liquors are run to waste, while if sulphydrate of lime is used 
for this operation the sulphureted hydrogen evolved is used for brin 
stone or vitriol manufacture. 

The third operation consists in treating a solution of neutral salt cake 


obtained in the ordinary way from salt and sulphuric acid as in the first 
part of the Leblane process, with the calcium sulphydrate solution 
formed in the first operation. The reaction that then takes place may 
be thus represented, and is facilitated by conducting the operation undet 
steam pressure of 60 lbs. to 70 lbs per square inch 


2NaHS 


The sulphate of lime is thrown down in such a condition as to rende) 


Na:SO, + Ca(H’s). = CaSO, 


available for the manufacture of plaster of Paris or pearl hardening 
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paper manufacture [t may also be utilized as gypsum for agi 
iral purposes The solution of sod im sulphydrate is thet tr 
series Of Solvay’s towers or other carbonating apparatus wit 
‘acid gas until the bicarbonate is precipitated 

NaHS (4) Ht NaHCO Hs 
e sulphureted hydrogen evolved Is ¢ mployed ror the treatimie 
ver quantity of the mineral or slag in its first operation It 


ced that theoretically there is no loss of sulph ir involved in 


‘PSS, DUL ID practice it is fo Ind necessary to <¢ ompel sale for a 
ivoidable loss by the addition of Leblane alkali waste or reduced 

ite. The carbonic acid employed mn the carbonating Operatio 
duced by burning limestone in a lime kiln with coke, the gas being 
iwn from the soda towe rs, when su phure ted hydrogen Is ¢ ) 
hcient pressure to pass through thes phvdrate vessels, the niti 

n the last vessel passing through the milk of lime scrubber and ai 


le of iron bed to eliminate any trace of sulphur before it ¢ 


alr. 

n the accompanying diagram AA resents the lime kiln ar 

and Ba blowing engine Che ! <ilm gases pass into tl 

te of sodium in the vessel C’, the li rs run through the ¢ vf 
Ist the sulphureted hydrogen evolved is absorbed in the series 


ssels D containing the ground mineral and water (the furnace J 


mineral if necessary The liquors from D are filtered through the 
ter bed G from the insolu 1e phosphate and is then mixed wit Lie 
t cake in the vessel /, filtered from the s ilphate of lime 


| H, and passes back into the carbonating vessels ¢ 


he phosphate obtained by this process is praccucally pure 


sphate, containing 55 to 56 per cent. of phosphoric acid ind as 
ghest grade natural phosphates seldom exceed 83 per cent. of trica 


osphate, the product will be found much more advantageous fo 





inure manufacture than anything at present in the market 
tor believes that the profit resulting from the enrichment of t 
ide phosphate s more than sufficient to pay the cost o thea 
other alkali processes the gross cost Of the alkall 1s Tar great 
returns from the recovered ve-p Ls 
Analysis and Cost of Rose Fuel Gas. 
—_— 
ie Ane; n Ma facturer furnishes the following figures re 
the showing made by the Rose fuel gas process at the wor 
efonte (Pa.) Iron and Steel Company, where the fuel is use 
ldling purposes. The appended analyses figures, showing the 
mn of the gas, were deduced by Dr. I. G. Love, of this cit) 
Hydrogen $4.67 
Marsh gas 150 
Carbonic oxide 
Heavy hydrocarbons 0.30 
Nitrogen 8.8: 
Carbonie acid, et none 
Oxygen Lon 
Lue yt) 
Caloritic power at 60 Hands 170.05 units 


he tests of 


the plant at Bellefonte were made for Messrs. Ca 
pps & Co., by Mr. T. B. Lee, M.E 11 Fifth avenue, Pittsbur 
ide a very careful running test of the producer to determine 
wy the cost of the TAs, whose rep rt in substance is as follow 
Data of 12-Hour Test of Gas Producer Plant, August 17, 1 
Started at 7:55 A.M and stopped at 7:56 
P.M. Gas madein 12 hours 3} minutes 234. G5 


Oil used, 395 gallons, at 2} cents pergal. $8.89 


Coal used, 2.4644 lbs., at $1.50 per ton 1.72 
Coke used, 1,0454 Ibs., at $2.25 per ton. — 1.0 
Labor, twomen, $1.75 and $1.50 per day 3.25 


Steam (from B. I. & N. Works, estimated 50 


Water a - si Za 


lotal cost of gas ‘ $15.67 


(‘ost per 1.000 ft. of gas, 6.68 cents 
+ ¢ 


he heginning of the test the chambers of the produce r were l 


loors, and at the finish they were filled to the same point 


isured coal and coke, by which the exact amount of solid fur 
el was determined Each barrow of coal and coke vas welche 


iS brought on the pl itform, and each barrel of oil was care! 


isured. The gus tank was accurately gauged by meter, and line 


4 
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WOMOLLYN 


es and other engines, in the couplings ised on railway 


where sudden stress may be « xpected, and when any fa 


with disastrous conse quences 


tner quali 


n Statfordshire Shropshire and other counties, but 





» specify the tests that the material will be required to stand 
tne locality Trom whien it is to procured 
suing Wilh thi tests Tor wrought iron. the author lays great sure 
1@ NeCeESSILV ol Spec Vine what amount the reduc tion ol iea 
it of Tracture otf the test prece should be, as well as what elong 
equired n addition to tensional strenet] ind he also points 
appearance O the tracture ot a piece of tron must not b i 
rea qmuide to is qua ity since itis juite possible LO MaKe a 
lent material show a crystalline fracture, due entire ) 
rin which tl has been broken 
ialf of the book has been devoted to a dese plion Ot sleet 
ssemer and open hearth processes i which pure pig iro 
aimed, as Well as the “‘ basic” method,which permits phospho 
ng utili To the uninitiated the distinction between wroug 
ind steel is not very evident when the chemical coustitutio 
ousidered but when it is remembered that wrought iro! 
\ welding together a number of s ill pieces, Which have 
horoughly fuse 1, while mild steel has been completely mie 
no cast into ingots, the difference between the two materia 
realized 
lealing \ i! a slLee rreater (¢ nus e ¢ erciser 
iry in the case ol rought iron \s stated bv the autho 
| edges of pilates should be afterwar planed, and ali holes s 
ed Ln some Cases, however, when ne thickness Of the mate 
ot exceed three-eighths of an inch, we th punch ng might 
ed, although it should never be per! ted in thi plates | 
structures in iron and steel it must not be forgotten that v 


st of the 


Aypense 1 


steel may be somewhat greater than that of iron, and 


s incurred through the more careful treatment necess 





t ik pay 
vorkshop el ese OULLAYS May ve more than counterbalat 
reduction that may be effected in the weight of the str 

to the increased stress per square inch that Is al owable, as 

ie mus arger s Ss Of the plates il rolled sections tha i 
ed in stee 

essentia when spe rying the qua Oot stee required rs 
ork, not only to state tiie least strength per square inch tha 
al must e, but to require also that its strength shall not exce 
iin iim The range allowed between this maximum an ! 
rength is generally from 38 to 5 tons 

author adds considerably to the value of h work Db\ 
ehensive list Of those tests which are at the present day } y 
vest that can be appl ed to steel to secure a quality that is s 


PUPrpPOSE 


for which it is to be used, and he aiso gives many 


snowing the s!zes ol rolled sections and plates that can be ! 
»btained, and the extra price it is necessary lo pay if these lin 
eeded. 

oneclusion, we have ontidence in recommendit I vork 

s and architects, who will find it contains much that will be 
everyday practice, as well as being a book Whonich Gives a Clea 
scription ol e modern iron and stet industr 





Coal Raised from Deep Mines. 


—_— 


iestion of the depth at which coal may be worked is of increas 


ince to 
recent 
t t 
Ww iv 
asl ve 


ibove that depth and less than 700 feet each yield on the aver 
tons each ; then of a still greater class, five mines of Let 

eet and 1,200 feet in depth, 5 ield each over 200,000 tons | 
100 feet deeper class yield 214,000 tons each, and four of the de 


es are 


L600 {¢ 





England, and it has received a practical answer in 


reports of the inspector of mines. The report of 
spector lor the important South \W ales district. contair 
the output of coal from different depths in that d 

at No fewer than 163 mines in that great dist: 


t 


ma depth of not less than 100 feet out atotal of 357 m 


But though this was much more than a third of the 
nes, yet the output was only about one-eighth of the 
strict. It is not until we come to a depth exceeding 


at the mines of large output in South Wales | 


amongst the most productive These mines vary trom 


et and 1,700 feet to between 2,100 and 2,200 feet each 


grouped t gether in the return, the total output be 


ran average of over 518,000 tons each This report 


e that is most valuable, and whilst itis so give: 
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THE St. Catharine Water Works Con pany, St. Catharines, Can- | plant ould be o per cent, 11 rest on Foo, VVU capital investe 
ada, is suing the St. Catharines and Welland Ca (ras Lig (lon 2 per cent. per annum for depreciation and re pairs, $1,750 
pany for arrears of iter rates, amounting i ul ue » BDH, US coal, at $5.50 per ton, S1,65' salary of engineer, S900 : ditt 
man, Sb to of trimu SHU of helper, 400; supplies 
THE Committee o Lamps of the Cambriag Ma LO veen | total expe f per nnun ~* hye cures submitted are fro 
authorized to rene ynibrac { ! dve Ga git COM- | estimates. and as the coamn s confident that the entire pla 
pany YS ou) OF mor canal e , , as - e rate of built ane nto good 1 ' order for the sum namet 
F1.20 per 1, OUU « ‘ ‘ r 1. tte " ! " t nends the yengage a mee in ; cule of coneirecn 
supply Irae Lhe oO} ontrac 
THE | inkKiin Y. Gas and | trie ott Company has be 
Dr. N. H. SCHILLIN las hande n s resignation as Manager of | thorized to light the streets of that town, for a 5-year period, 
the Munich gas works, his health being suc that absolute rest IS €N-|of arc lamps 
forced upon him by S physicians ry. Sch ne has been in the service 
of the Munich gas wor se on e-third o centul His place ALDERMAN McG ERN ft Hartford, Conn recently intros 
Will be iken by Ele Lothar Diehl and D Kugene Schil oF resolution in the Board ne the Mayor to designate the time 
piraces , gas inspections sha ve made, instead of the pract 
WE regret to announce e death of Mr. Amos J. Bicknell, publisher | erto follows He urged the passage of the resolution on the 
of the Architect Pend Lsneetel V j, at his home in Elizabet that the ‘‘ gas was now so good that regular inspections were n¢ 
N. J., on the morning of Septembe Ist ePCCASE vas born at Web- | sar Ald. Preston moved to indefinitely postpone the resolutio 
ster Mass in ISo¥, and ocated ! | bet! 87 | v he re he was)! Was defeated and the resolution was adopted 
much esteemed H iS one O f e-Presidents of the | eth 
Board of Trade AT the annual meeting the Worcester (Mass Gas Light Co 
a good representation of the shares 1s reported. The reports of the 
THE total quantity of kerosene imported into Bombay, India, in 1859-| jdent and Treasurer showed a satisfactory increase in business 
90 was 13,074,072 gallons, against 11,950,759 gallons in 1lS8s8-S9 Of|vear. New consumers. to the number of 400. were taken on, and 
this amount 10,742,344 gallons were shipped from Batoum, Russia, | 200 gas stoves were placed. The improvements on plant consisted 
while only 2,961,728 gallons nported from the United States, | eonstruction of a water gas anne with the necessary station met 
igh Mob spective I sy —_ - per cent Fou ears ago, only 1,451,252 hef holder, et a stack of new benches was placed in the retort 
gallons came from Russia ; (1,551 g nS Pon Une Un ted and three n es of street mains were laid. The Directors chosen 
Stat or, resp ( 20 an er cent » that i our years|(‘harles D. Lamson. A. Ge e Bullock. Joseph KE. Davis. Wald 
he positions 01 nited State " , mie tl ndian oil trade | eoln. Josiah H. Clarke. Francis H. Dewey and Joseph Sargent 
have beer practi sip lease 1) rectors sequently effected the following permane nt organi? 
President. ( irles DD. La Clerk and Treasurer, James P. | 
Wi ure nadepoted 0 Mi Ma nus ell ecre il t Ul Stal ton 
Palace District Gas ( npal f London, England, for a copy of the 
Directors report of the workings of Company fo e half year PHE authorities ¢ WW ton, Dr have awarded a contract 
ended Jun Utn So hie howling oO earnings account is not so | '0cal Gas Company ton f hting of 900 or more gas lamps, 0 
favorable as the prop etors could Ww 1 it the decrease nm ome pro c riitin i nit it Lhe rate o Dil s per lamp, the contract to 
chargeable mainly to the increased price paid for coal, abetted by the e yeal 
higher wages received by the laborers The sendout for the 6 months Put pla il stock Ol ( in Wie Gas Stove Company, at 
compared with the corresponding half of 1890 shows a gain for the} ford, Ills.. are in the custody of the sheriff, on account of judg 
former of 12.87 per cent., the last quarter, however, averaging but 9.67 | eonfessed 
pe r cent . 
HRI HREDEL repo! 1 very isy season, his contracts o1 
(OBSERVI] ne ait date of Septembe ) y? irds the fol amounting to mal thousands of dollars 
lowing clipping, whi explains itself The special committee ap- 
pointed by the Mayor of Haver Mass., to investigate the practica PITTS! L iH, Pa Ss mk citating the matter of engaging in tl 
bility and advisabilty of the city’s establishing nunicipal lighting iness of electric lighting supply on municipal account, and this in 
plant has made its ceport. In order to arrive at a reliable and intelligent all the more surprising when one re members that the adjoining bo 
onclusion the committee investigated the matter creat leagth and ex of Allegheny City now complains that the electric lighting pla 
amined a arcve MASS ( acts al gvures bearing } the subject It stalled on municipal account s anything but up to the expectat 
has been in commu ition W nany cities and towns, some owning 1S PrOMOters 
their electric plants and others lighted by private parties under contract. SEALED proposals for the piping for gas supply and the wirn 
aapig seks Mere pier ted resiesicty diode tendencies. ‘lectric onting service the new buildings now underway 
the commit um “ Ir genera terest » thie OWDS and) Bernardino, Ca . which are to give shelter to the unfortunates co 
ohare ite taking advantage of the provisions of the act] ied to the care of the Trustees of the Southern California State A 
pete er athe «25 oo e to the esta psrpns, datatype plants by for the [nsane and Inebriates, Will be received, up to noon of O 
Massachusetts AuICIpa . Phe erage price paid in 62 cities to private 12th, att Farmers Exchange Baak Building, San Francisco, ‘ 
parties 1s $109.1 r lig er annum an he same services performed 
7 ae eee pont ee ontro} in 14 es costs $55.12 per THE death of the Hon. W. L. Scott, which event had been fea 
itil The rsta ! on sion to be drawn trom ast idy of these |some months. occurred at midnight, September 20th. at Newport 
ires is that cities i irnis thelr own electri o}t ng more cheaply where he had gone some weeks before at the advice of his phys 
and advantageously than it can be procured from private parties. Using | The direct cause of Mr. Scott’s death was heart failure, superindu 
the hgures give) . eS te ns throughout the United States, | doubt the gastric troubles from which he had long been a su 
where tne popula , YUU AM ipwards . nd the maximum cost | Ow ne to Mr. Scott's prominence in the cas ind istry, as proprie 
per annum per light to be $401.50, the minimun st per annum per]one of the greatest gas coal collieries in the world—the Ocean M 
wht to be P44 he erag st per annum per ght to be $103.20 the follow g particulars respecting his eventful career will be rea 
these prices are fo = : ss beta AALS Powe! e same aS In use} interest Premising these with the remark that we are indebted 
Haver . ib aia ne S154 . ent per annum it}to Mr lames D Perkins of this city who has for vears with nis 
saa sai BS Mme a ; a per en o ess of the average | , 1ates represented M r. Scotts gas coal properties for o ir comp! 
cost per annun e! ve The eomr ee gives the following | we nd that ‘* William Lawrence Seott was born in Washington 
estimate in deta ‘ st elects eht plant for the city of lon Ju 2 1898 His father had been graduated at the West Poi: 
Haver! Installa ( ! ght plant, as per specifications sub- | ita Academy. and at that time was an officer of the regular arn 
ea ' : ery, 10! candescent lighting of | tioned at Washington [The grandfather of William L. Seott wa 
, ; - nt, VOUS! ett to include a 150- | tavus Seott, a native of Prince William county, Va.,who died at 
aug, oie Bae sing engine, 5,54; 40 mast arms, at! ingt [). ( n 1801. The father of Gustavus was the Reverend 
Sem, 8 Cxpenses 10% pees ouliding, et Scott, a Scotchman, who became a minister of the Church of E1 
96,175.54 _ = ahs ; ney, ete., $3,500 ; for con- and accepted a living e province of Virginia, about 1730 
ngent ¢ pe lise t i > 2.0 L hie ) operating above is cott was educated at | ings College A be rdeen became a 
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acticed in Somerset county, Md. He was a man of marked ab 

much influence in affairs associated with the war for American 
ndence. From him William Scott, it may be assumed, inherited 
of those aggressive qualities which have given him prominence in 
rld of trade and politics. His father was of delicate physique a 
ed when the subject of this sketch was a stripling, leaving the mo 


ir from well provided with means. In fact, she was obliged to 


S ole for an existence for herself and small family She was a wo Wi 


however, of much courage, with the responsibilities of her posit 
appreciated. Even as a boy Mr. Scott was active and shrewd, an 
years of age he secured an appointment as page in the House of 


esentatives, where he continued to serve for six years. Meanwhile 


ailed himself of meagre common school facilities which the city 
ngton then atforded He cared little, however, for books prelel 
he larger excitement associated with business affairs. While ser 


sa page he attracted the attention of the representative in Cong 


f 
j 


the Erie (Pa.) district, Charles M. Reed, a merchant who was 
5 interested in the rapidly develop ng commerce of the creat lakes t 
result, in 1848 young coll removed to Erie, where he becam« i 
in the office of his friend and patron It was a propitious begin 
for a youth of Mr. Scott’s business tastes and talents, which wer 
picuously in the direction of trade. He was methodical by instir 
his judgment was rarely at fault. Two years had barely elapsed 
ie was launched in business undertakings on his own account | 
days there were many settlements along the line of the old P 
and Erie Canal, and Mr. Scott determined to supply them w 
sall fish. The white fish cavght in the upper lakes he could transport a 
5 cost to Erie, where they would meet salt brought from Buffalo at 
| cost. Thus he began the work of packing and selling fish, and 
e frequent excursions into western Pennsylvania and along the ca 
Soon, however, he turned his attention to trading in coal for ship 
over the lakes, and in a short while he became a vessel owner at 
iged in inland commerce. Along about this time the rapid deve 
t of the gas industry in the West and South brought about a 
d for rich gas coals, and Mr. Scott was fortunate in his selection of 
iple coal for shipment, and his gas coals were soon known along the 
settlements, rapidly growing into huge cities, located on the Weste: 
Southwestern waterways. It wasa natural sequence that he sho 
yme interested in other ways of transportation, and his capital fo 
vay into other means of transporting his coals than over the char 
beds of rivers. About 1879 Mr. Seott purchased at auction 
ng property on the Youghiogheny river which had been spasmod 
\ operated DY Mr Thomas Moore, his orizinal p irpose having been 
tilize the product of this colliery (the coals from which were recog 
d in the trade as of high grade for gas making purposes) for his ge) 
lake supply. In 1880, however, through an adept and well planned 
me of water and rail highway, this coal first made its appearance upon 
KMastern markets in what may be considered large quantities, and 
since that entrance the Ocean Mines Youghiogheny coal has figured as 
ery important factor in the Eastern gas coal trade of the United 
es, the annual shipments East ranging from 150,000 to 200,000 tons 
Subsequent to the purchase of the Moore property Mr. Scott added 
vely thereto by the purchase of additional coal areas In 1883 Mr 
organized the Youghiogheny River Coal Company, and trans 
ed the operation of the Ocean Mine to that corporation. He was 
sen President of the Company, with Mr. M. H. Taylor for Vice 
sident. The coal area of this Company is the largest on the Yough 
ieny, comprising something over 4,000 acres. It might not be out 
ace here to say that the death of Mr. Scott will not interfere with 
rdinary working of the Company. His determination to increass 
railroad interests no doubt receiyed great impetus from his marriag‘ 
daughter of Mr. John b. Tracy, at one time President of the C 
»and Northwestern Railway Company, inasmuch as on the deat] 
Ir. Tracy he became one of the executors of the estate In his early || 
way experience he attracted the attention of Commodore Vander 
aud under the speculative influence always associated with that 
e he became a factor in Wall street, often being intrusted with the 


Limportant commissions in the manipulation of the market He 


a faithful disciple of his patron, and imbibed much of his spirit. He of! 


always fond of repeating some word of advice given to him on | el 


1y occasions by the old Commodore. They were these: ‘Bill, dor 
have nothing to dowith them fellows that are alwaysa takin’ som 

g up and never putting anything down. Mr. Scott assiduously ob 
ed this item of advice throughout his life. At the breaking out o 
war of the Rebellion Mr. Scott, though an ardent Democrat, with  ¢ 
ng Southern sympathies, believed in the perpetuation of the union of 


States asa nation. His position is best set forth in hisown words: ‘1 
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Electric Company, 
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Volumetric Lamp Governors 
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SERVICE CLEANERS, DRIP PUMPS, ana PREETI 
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\ ( D2 Illinois St... Chicage - ctory 4224.0 William St, Newark, N. J 





The Nineteenth Annual Meeting of the American Gas Light Association 


NA7ill be EXtela at New Work. Oct. 21, 22 ana 2s. tit 
ceasinleiiniadacony nie AT THE HOLLAND HOUSE. Fifth Ave. & 30th St. alle 





wh appli ation for members ip (Active or As . or for tr i r ! rinee! r superintendent 
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MecNeil’s pammneed Charging mepennhatertd 
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STEEL WHEELBARROWS. 


Best Barrows Ever Mad 
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GRANT McNEIL, 


WN. Union Street 
AKRON, OHIO. 
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The Continental Iron Works 











, 


THOS. F. ROWLAND, Pri PHOS. 1 tary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-1 
Take !Oth or 23d Street Ferries 
from New York to Creenpoint. BROOoFK 1; ¥ INT, INT . Y . 


BUILD 


| GAS HOLDERS. 


SINGLE-LIFT aiid MULTIPLE-SECTION GAS HOLDERS A SPECIALTY 


Wrought Iron Gas Holder Tanks - 


BENCH CASTINGS, RETORT LIDS, 





Hydraulic Mains, Condensers, Scrubbers, 


PURIFIERS, VALVES, Etc. 


- SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retorts. 














In calling the attention of those interested to our perfect working GAS STOVES 
AND RANGES. alter i thorough and rigid trial of years, We have the unqualified 


assurance from the heads of over 6,000 households that our GAS RANGES anp 


STOVES are a perfect success for baking, cocking, 


HOT WATER DEVICE 


is a marvel of convenience and economy, fur- 





broiling and roasting, and our 






nishine an unfailine supply of hot wate 
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Ou ud " | 
ind Stoves, and we 1) , / il ii XK 
ELOt Pilates, ch . a 
which are especially popular count of 1 —_ 
stvle. and finished th, ‘ z. — 


We imme — lence alld send Catalogues on application. 


“-FSree. THE DANGLER STOVE AND MEG, C0., Cleveland, 0, “23.23%. nu 
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Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. i 


GAS NAPTHA. [ 
GAS OIL. 


Correspondence Solicited. Cola V | He AWN D. OB TO. 































MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. All Work Cuaranteed. 
WORKS & GEN’L OFFICE; TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 


CHAPMAN VALVE MANUFACTURING. c0., 'UDLOW VALVE MFO, 60 








OFFICE AND WORKS, 
03S to 954 River Street and 67 to S3 Vail AY., 
THOY, Ne ¥. 
































—“% — Rappleye’s Rheometric Governor Burner. «= 843 
| ea 2 - 
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. . . . = _s , & 
Free Sample and Special Price to Gas Light Companies. Ss ga. 
eS A 
ro & os 3S ' 
VY EVE OFFICE OF PPILADELPHIA GAS WORKS, PHILADELPHIA 2b Fa > f @ 4 
Re s Rheometric Governor Burners have been in us nall of the st Gwe aa » 
Philade Pinte G as Wi rks fi vr the » last seve “n years Aft ratwo years’ test they ( a, 2 nay Nea Z 
the Board of Trustees as their standard, and at that henge were placed on all ftixtur = Oo fr | s 
jo slice Stations, Fire Department Stations, Court Houses, Almshouse, New City Ha 4 fey a. a, 
yn all fixtures of all public bulding s throughout the city With a better light thar os 2 ; s ee £ 5 
fe re, the rec dnotlc nin gas consumption by their use is fully 35 per cent B= accu a | 3 a £ 22 g | 
adjustme “nt, oe increased lumino sity of igas secured, and especi their fr lom f1 Cp ky Eg 2 oS BS z 
ment by use, constrain me to pronounce them The Best Governor Burner Made. [ re = - = E = re 
them to all G ‘as Light Ci mpanie Ss, not only for Public Lamps, but also for c« ‘ 5 b> = 2 ZA Z2E 5 i 
i} giving better results for gas consumed than can be otherwise attained W. K. PARK 1 = 7 7 os. > 
Su 2 ae 
aga s $22: 3 
} Lo - a « of 3 
H. W. RAPPLEYE, 2814 Poplar St., Phila, Pa. 523 = b= 3 a 
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JEWEL GAS STOVES 





GEORGE M. CLARK & COMPANY, 
157 & 159 Superior Street, - Chicago, Ill 


EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from 81.50 to $37.00. 











WE USE NO CAS COCKS. 





All Flames are Re pie ulated 
Direct Needle Valvs 


The JE: WE: 











Only Well-Made Gas Stove on 
the Market 


Write for our 1890 Catalogue * irself, Jews" “\'\rculating Water Heater. $15.00. y 
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The above illustration is taken from a photograph, and shows the interior of a boiler room, the roof of which was designed and built by 
the Amoskeag Mfg. Co., at Manchester, N H Che roof is composed entirely of iron iron trusses, 1ron purlins, covered with corru 
gated iron—so that the danger from fire is entirely eliminated Write for IlNustrated Catalogu 
Office and Works, EAST BERLIN, COnnN. 
AGENCIES.—S. W. BOWLES, JR., Western Mangr., 556 Rookery Building, Chicago, Ill. W. E. STEARNS, 318 Odd Fellows Building, St. Louis, Mc 
Use Only D.Se. F.R.S., and F. J. ROWAN, C.E. 


THE COVERNMENT WATERPROOF PAINT. ' yi en Ho rect 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. PLATES, AND 607 OTHER ILLUSTRATIONS. ROYA 
\OTAVO, PAGES xx, 802. HANDSOME CLOTH, $7250. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston. Mass 4. NM. CALLENDER & CO., 32 Pine St.. N. ¥. 


5 Water Gas! E*uel Cas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


n successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa 


The Cheapest Gas Gidennatnis System in the World. 


Utializings any Kind of Low -Pxriced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn.., 


Or Murray Will Hotel. New York City. 








5 : In Three Vol . Pri Vol., $1 
kine Ss Treatise on. Coal Cas. 7 boll ether tay Veruane ag al 4 


\ Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
Fand di “~bution f l ¢ Th the ti] the S lar Product e<))] therefr treating al P +) . |: > 
€,4na aistridbution ol! aa ras, ant ntl l ization of the Secondary Products resulting therefrom : treating aiso of the Gas Engine 


of Gas Cooking and Heating Appliances. A. M. “‘CALLENDER & CO., 32 Pine Street, N. Y. City. 
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GAS STOVES. GAS METERS. GAS STOVES. i 
—_ , | 
Bis 
if 

Established 1834. [Incorporated 1863. + 
MANUFACTURERS O1 ii 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


{ 

: Wy 
Standard 3 Slapivkae Dry Meter Standard 2 Diaphragm Dry Meter 4 
i 
t 


Apparatus for Testing the Quantity and Quality of Gases. 

















* 

; Meters for Measuring Natural Cas. i 

- | MANUFACTORIES, Fy 
508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. , 

5 Nos. 244 & 246 North Wells Street, Chicago, Ill. . 


- AGENCIES if 
as) ~~ ° ° ° P - 999 "I . a a ’ F - . C l - 4 
No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sas. Francisco, Cal. = | 

No. 810 North Second Street, St. Louis, Mo. Al; 


eee 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ 
GAS = BYE-PASS VALVES. 





GAS VALVE |BYE-PASS VALVE. 


Gusock Actins. Automatic Action 
Sim ple, Reliable 
Hfficient Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 





Send for Descriptive Catalosuc and Frice List. 


TBE P. H. & F. M. ROOTS CO,, Patentess and Manufacturers, CONNERSVILLE, IND. 


S. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 


THE WALKER TAR * CARBONIG ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 





of Europe and in other parts of the world. Several have been erected in the United States. 

*The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at years, and I have used several kinds of apparatus and every expedient which has come 
these works for the past six weeks, and is an unqualified success. It removes every to my attention for dealing with the difficulty, but without success. The Walker ap- 
particle of Tar from the gas in once passing through the apparatus, and a large pet paratus occupies comparatively small space, is less expensive than other systems, and 
centage of the Carbonic Acid. I also feel quite sure that it prevents the formation requires but little attention. I carry 24-inch seal, and have an automatic tar delivery 
and deposit of Naphthaline, because since I started the Washer I have had no stop valve. This Tar Extractor ts indispe nsable to gas makers 
pages from this cause These works have been seriously troubled with Tar for many ‘Cc. A. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. ¢ 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. It is simple in construction, 
and can be supplied at a very reasonable price—less than any other ever before introduced. Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Agt. for the U.S., 69 Wall Street, N. Y. City. 
SCIEN TIEIC BOOKS. 





KING'S TREATISE ON THE MANUFACTURE OF COA Gas. WORKS—THEIR ARRANGEMENT, CONSTRUCTION, DISTLLATION O COAL TAR AND AMMONTAC AL LIQUOR 
GAS. Three vols.; $10 per v LAN? AND MACHINERY. $8 by GEO. LUNGE New Edit 50, 
GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., S| OR USE. by Pror. TH ‘ 
numerous Engravings and Plates, in Cloth R COAL; ITS HISTORY AND USE, by PRoF. THORPE. ¢ A TREATISE ON THE COMPARATIVE COMMERCIAL VAI 
| Ss WORKS N DO. y OLBURA | Ss 0 GAS OALS ( N Ss, by D iAM 
YECHNICAL GAS ANALYSIS. $2.8 rH \ RKS 01 . Cou UES OF 5 COA AND CANNELS, 4. GRAHAY 
;AS CONSUMER'S GUIDE. aeer & OM ciptigletioas rnesllnsns ; nt ae 
MITN rPAT. 1 NG °F H.W —_ = GAS COMPAN Ss DIRECTORY au = 
+AS MEASUREMENT AND GAS MI STIN EV : “2 ; ; * . 
HARTLEY $1.60 GAS WORKS, AND MANUFACTURING COA AS I \ A‘ {s ENGINEER AND SUPERINTI 
(8 CONSUMER'S HANDBO! k \ re sot ~ EN ~ ANDBOOK vy WM. MOONEY >. 
I8mo.. Sewed. 20 ce 1— MANAGEMEN SMALL GAS WORKS TAGRAM W 


PRACTICAI REATISI IN GAS . NTILATION < 














EMISTRY ¢ LLUMINA 


RACTICAL TREATISE ON ' Mi ‘ ’ OAL GAS 


NGINEERING, by H. Apams. § 


rm } “17 1 : r . ° : . 

The above will be tf rwarded bpy\ ePXDVeSS upon receipt ol price. [{ sent DV Mall. postage must be added tT 
ibove prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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THE UNITED j 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 

































Sone ines. : . “> > 


SS 


Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 
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».....dard ‘* Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. at 
at 


Hrectors of bat 


WATER GAS PLANTS, 


' 
(Either Independent or Auxiliary to Coal Gas Works), | 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 


: Pee +S s: in 








PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL | 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Ghicags. 


FRED’ K HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR, AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 


Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 


























Tank Excavation andl Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 








COLUMBUS, 0O. [ regard the Connelly Lron Sponge as n Sponge to any Gas Company. 
form of oxide of iron of which I have any knowledg« ; er than lime, and far less labor connected 
EK. MoMILLis Eng R. A. DifTMar, Supt 
OHIO PENITENTIARY I take pleasure in saying that th Wi ive used your [ron Sponge about 8 months 
Iron Sponge bought of you two years ago, and which has been in con | we shall continue to use it as long as we 
stant use ever since, has given entire satisfaction. It does all you clain 4 t s we have had thus far. 
> 1 . — } ’ ey _ ‘ 
for it; in fact it reduces the cost of purifying to almost nothing— whic! W oosTER Gas LT. Co 
certainly ought to be satisfactory R. P. GREEN een using your [ron Sponge for the 
CINCINNATI, O. Our experience shows that by the use of Tro past ising no lime with it—and it affords us pleas- 
Sponge in place of lime we have effected a saving of 1.4 cents per M e I Our present lot has been in use now over 
in cost of purification, A. HICKENLOOPER, Prest D. H. HENSLEY, Nec. 
SANDUSKY, O The Lron Sponge has been a great advantage MAN Our Company has been using your Iron 
and saving to us over old method. THOs Woop, Supt r works for purifying. It has been very sat- 
— ? : how to get along without its use. 
CADIZ, O. We have been using your Sponge for five years wit! ig ; 
:; “<i G. S. Harris, Supt. 
entire satisfaction, and at about one-fourth the cost when we used lime 
for purification A. N. Hammonp, Supt \ We have been using your Iron Sponge,’and 
Aw : eo sfaction J. W. SMITH, See 
LOGAN O. We have no desire to go back to purification by lim« faction J. W. SMITH, Sec. 
A. Mi ae oe PAIN We have used your Iron Sponge for the 
LIMA, O. We have used your [ron Sponge for two years, nothing — past 2 nue to use it. Jt gives perfect satisfac 
else, and are entirely satisfied with it. Lima GaAs Lt. ¢ J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 111 Broadway, New York. 


GAS EXHAUSTER & ENGINE COMBINED. = ® cas Puritication. 


Acts immediately, and more efficiently 


te WilDRAHAR bn, OOo 
aN eae PA. Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 








~ 


Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING €0,, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
burn COKE SCREENINCS ¢bhor Fuel. 
ARMINGTOUN & SIMS C0. ENGINES, 


Belting direct to Dynamos, without Using Shafting. 


SEND FOR CIRCULARS, 


FERENCES.—Charlestown Gas & Electric Light Co., Charle- 
n, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
Brookline Gas Co., Brookline, Mass. 


iashoider Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
J. P. WHITTIER, 70 Rush St., near Division Avw., Brooklyn, N. ¥ 
A Large Quantity of Ground Fire Brick For Sale Cheap. 


1891 DIRECTORY 1891 


Or" epnniammencdepeiinanaabal GAS SS ee 


Price, _ ge = 2 


A. M. CALLENDER & CO. No. 32 Pine Street. New York City. 
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Woods Gas Scrubbing and Enriching Apparatus. 



































fr 2 
t1 ee 
fr on eee 
pI ne 4 
ss 
i { . 
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j 
- ~ < ~ — —- -_ —_—  — - _ ——$___— 
End Elevation Side Elevation 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, evel 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
‘iin flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illumin: iting ry power and making a great Say ing in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an $-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, city. 


FORT WAYNE ELECTRIC Co. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 





—-AND THE—— 


WOO Dp 


Automatically Refou lating 


Arc Dynamos AND LAMPS. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 





Wood Dynamo. 


NEW YORK, - - 115 Broadway. | PITTSBURCH, PA., - - 533 Wood Street. 
PHILADELPHIA, . - 907 Filbert Street. DALLAS, TEXAS, - * = McLeod Building. 
CHICACO, - - ° - {85 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, : 35 New Montgomery Street. | MEXICO, F Adams’ Successors, : _ City ot Mexico. 
BUFFAL® N.Y¥-. - . : 228 Pearl Srteet. CUBA, Maicas & CO., - Havana. 
























. 
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ENGINEERS. GAS AND WATER PIPES. GAS AND WATER PIPES. 
P. D. WANNER, Chairman 4. H. MELLERT, Mangr. of Wks. 


MELLERT FOUNDRY & acHINE co. iv, WARREN FOUNDRY AND MACHINE CO., 


and READING FOUNDRY CO., Ltd. = stisneat st gore ae ities 


Reading, Fa. New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 








WORKS taper yl READING. PA.1845 
sic MAN 





epcstutindininies Pipe, Valves and Hydrants 
Lamp Posts, HRetorts, etc, 


General Foundry and Machine Work. flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 





STRONGIOER ALLA ILE 





MANUFACTURERS OF 
DONALDSON IRON COMPANY. EMAUS, PA. 
i ( 
¢ 
and Specials, Architectural Castings, Building Columns, 


Cast Iron Gas & Water Pipe, 
Joists, Cellar Grates, Sash Weights, etc. = SPECIAL CASTINGS AND LAMP POSTS. ian ata 


JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
BRANCH AND SPECIAL CASTINCS. 
GENERAL FOUNDERS AND MACHINISTS, _ CAST IRON PIPE AND SPECIAL CASTINGS 


THE OHIO PIPE COMPANY, wes. DRUMMOND, EMAUS PIPE FOUNDRY. 
Certweetonin, Seecien. Office, Corbin Building, 192 Broadway, N, | 


FOR WATER AND GAS, 


THE ADDYSTON PIPE AND STEEL COMPANY: 


CAST IRON CINCINNATI, OHIO. 
PIPE For MANUFACTURED » NATURAL GAS ® WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 
JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 

















CONSULTINC AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 









inal 


MAT 








A FEW PROMINENT MISCELLANEOUS USERS 


Contracts taken for all Appliances (Excepting G ents and Railroads). 
required ata Cas Works, Adams Express Company ; Allegheny c ity Light, Plant ; Allegheny County 
Light Company : Anheuser-Busch Brewing Com ipany ; Arbuckle Brothers ; 
Ashcroft — ee iring Company: 1 ky & Son; Baldwin Locomotive 
: , Yew Works or Extensions to O 2 8 Works; Bowers Dredging C ny srooks Locomotive Works : Brown & 
Either for New Works or Extensions t ld Plants. eosrye Manufacturing Com} Brush Jt lectric Company of Baltimo re; 
Brush Electric L ight C uffalo ; irlington klectric Street Railway 











& Hh sla M ning C ip Ly ( imbria lron C — iny; Car- 
negie, Phipps & Ce mpany: Cincinr ti Gas Light & Coke C ympany; Co 


Company: Calum 








Brothers & Company; Crescent Steel Works of Miller, Metcalt ‘& P arkin ; 

JAME 1 Cumberland & man sumpscot Mills, Denver Cons lidat ed Electric Company ; 
j Detroit Dry Doc my y. Detroit I tric Light & & Power Cx ompany ; Dun- 
nell Manufacturi ir - C — y; Hast End epee Light Company of Pitts- 
burgh; Elgin National Watch Company; Federal Street & Pleasant Valle y 

Cas Engineer, Electric Street Railw: Ae Mul I iny_of Pitt gene Allegheny; Forest P aper 

; Company; Gate City O Glen Echo Electric Street Railway Company 
213 Jefferson Ave., Peoria, Tll. ; | of V ashingto n; He ‘rkimer ‘Pape Company; Howe, B own & Co ympany ; 
Tllinois Steel Company; ? high AY ‘ e Passenger Electric Street Railway 
Will furnish Plans, Specifications and Estimates for the Remod | Company <« {Phila id ly ia: Lomt il, Ayres & C¢ — ) McConway & Torley 
: or extension of Gas Works. Also, Analytie Reports upor Company ; McKeesport Electric I t Company; Metropolitan Electric Light 
eling or extension of Ga I 2 : Se | Company of London; M iri Electric Light & Power Company ot a ‘L Or ais : 
the business condition and prospects of Gas ¢ panies. Ampi | Muncie Pulp & P: r Compa ; New England Dredging Compa New- 
references will be given. ton Paper Comp ny; G. H Ni ls & Company ; Ohio Paper Comy my ; Oliver 
|} Oil Company; Omaha & Cou lJ fis Electric Railway Company; Omaha 
| Elect ric Street Railw 7% I y: Otis I & Steel Company : Pacific Rolling 


Mill Company Penc Iron Works: Pennsylvania Steel Company: Phila 


DURAND WOODMAN, Ph.D.. delphia fer ehae on Company Pittsburgh, Locoimouve & Car 


I Q ty Dye Works: St. Charles 
: Car Works; Sawyer-Ma n Ele t Cc pany; Sch nectady Locomotive Works: 
Analytic and Technical Williams Sellers & Comp: ur Sherman Oil & Cotton Company; Shoenberger & 


Company; Southern Cott nO 1 Company Cia 1s Spree xels* Sugar Refinery: 
T : 


Le vcoma Light, & Water ‘C mpany erre ffi ute Electric Street Railway Com- 
CHEMIs'T. pany; Union Switch & buznal Company: United Electric Light & Power Com. 

pany; . Vancouver Electr Street Railway & Licht C ny; Wellman Iron & 
i Petr Steel Company Westing.ouse Air Brake Company inghouse Electric & 
es | Manufacturing Company; Wilmington City Electr Railway Come 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors pany. 


and other Bye-Products, Fire Clays, Deposits in Mains, Water Over 3000 other useiz | 
for Steam Making, Boiler Scale, etc , ete. Expert work in cor 


nection with ** Damages to adjacent water supplies and adjoin- —, x re) SE i‘ hte INE CO Pp N 
ing properties.” Experimental Investigations for Inventors . M A ) A 


127 Pearl Street (Hanover Square), N. ¥. -_ RGH. PENNA. U.S ~OF A. 








Analyses of Gas, Fuel and Gas Coals, Crude and Refines 
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-RETORTS AND FIRE BRICK, RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. 
JH. GAUTIER & COMPANY LACLEDE FIRE BRICK MFc.co, MANHATTAN 
CORNER OF part coenlaen FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, Fire Brick. Gas Retorts, RETORT WORKS 
re eee ey Bee ST. LOUIS STANDARD SEWER PIPE. ADAM WEBER. 
‘a te Nee eee oe ee ee a GA ieee 
Clay Gas Retorts, 9 Materia Ye Cay Fue Lint Chines 
J . OFFICE AND DEFOT AND RETORT SETTINGS 
Gas House Tiles, 901 003, ond 905 Pine Street, FIRE BRICKS, TILES, ETC.. 
Fire Bricks, Etc. Etc. — a Office and Works, 15th Street and Avenue C., N.Y 
Ground Clay, Fire Brick and ESTABLISHED IN 1845. 


Fire Sand in Barrels, 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


H. GAUTIER, Pres CHAS. EB. GA ER, Sec. AT 
CHas. E. GREGORY, V.-Pre Davin R. DALY Gen'l Mang 


BROOKLYN 


slay Relort & Fire Brick Works, Gas Fetorts, 


(EDWARD D. WHITE & CO.) 
Manufac pay RR, a ee, Pee Brick, TI fz ES, FYI R E BRICK. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, ESTABLISHED 1564.— Office, Rooms 19 & 20, Lewis Block 


LOCEPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373 


Successor to WILLIAM GARDNER ct SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORT) IN, No. 92 WATE R STREET, BOSTON, MASS., . Agent for the New England States. 





HENRY MAURER & SON,  Parker-Russel] Sa, See 


(ESTABLISHED 1856. BA LTi MORE 


RETORT WORKS Mining and Mfg. Co., RETORT & FIRE BRICK CO, 


CITY OFFICE, 
WOES, Sorts Amboy, X. <. Mermod-Jaccard Bldg., Rooms 307 & & 308, orory a2 
OFFICE, 418 to 422 East 23d St., N. Y. Broadway & Locust St.. St. Louis. Mo LOCUST POINT BALTIMORE, MD 
5 ' 
Clay Gas Retorts, (ETORS OF THE 


BENCH SETTINGS, OARHILL GAS RETORT & FINE BRICK W KS 
> ecg | ' Clay Retorts, Blocks & Tiles 





nufacture of 
GEROULD § MPRONE TOT CEMENT Materials for Gas Companies FIRE BRICK, FIRE CLAY, 
yeces ing u bench rk joints, lining blast " ve l d three nt points. Our re 
und cupolas. = is cement i ay bee Eee n ee ; teh albceatil wes of het ne rane = the atronvest AND FIRE CEMENT. 

“In Casks, 600 to 800 Ibs er ; 8 To _ at B.conts per Vel “ the «2 wo 4, e r tl u of the 6 aie’ Ked and Huff Ornamental Tiles and Chim. 

ts kesicammti, => Kloenne-Bredel Full Depth and | "" te'so meneny itausr Oven Tiles 
CG. XD. arr & CO. nee a I2x12x2 and 10x 10x22. 

5 & 7 Skillman St., Brooklyn, NY. | a oy sytem, a wctmicitvcaperator Furnaces | WALDO BROS., 88 WATER S7., BOSTON, MASS 

Western Agt., H. T. GEROULD, Jeffer lie, Ind. for the use of Conlor Coke os fuel. Sole Agents the New Engiand States. 





Boston Fire| Brick Works «= Bag Retorts and Seciliigs 


Under » Personal Supervision of MR. GEO. C. HICES iate of Chicago. 
Fire Clay Goods of all binds Akron Sewer Pipe, Lime, Cement, ete Aits. for the Arc Gas Lamp & Governing Gas Burners, 


Send for Circulars and Pr 








FISKE, COLEMAN & CO., Managers, No. 62 Congress Street. Hoston, Mass 
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FRED. BREDEL, C.E.. 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 

Gas Condensing and RECGUPERATIVE 

Purifying Machine. FURNACES. 


Doing all the Work Between 

seihineobel & ena Pee Adapted 10 Retort Houses 
With or Without 

Stage Level. 








No Condensers Required, 


No Naphthaline or Pitch 
is Formed. 


ooh othe! 


HIGHER CANDLE POWER. 


Tard AMMOwla Washers jgaimmiiies = == Inclined Retort 
WATER GAS WASHERS. pee a la —— rks No.2. Cay nacity, So - Benches. 


Refers, by permission, to Mr. Eugene Vande rp Newal N. o nd Mr. E. G. Cowdery, Milwaukee, Wis. 
kon farth 


ERED. BREDEL, 
118 Farwell Ave.., Milwaukee, Wis. 22 Beaver St. N.Y. City. 


Bartlet tt Street Lamp MIS C0. 


UU) OU” } 

















FLEMMING’S 


GeneratorGas Furnace 
3 Globe Lamps, 























(5. The American Gas Engineer 
a ca we, and Superintendents Handbook. 


Ley ay N.! 


Address as above, or D. D. FLEMMING, ferzey City NJ By VYWM. MOONEHY. 
AMERICAN 

GAS LIGHT JOURNAL BGO Pases, Full Gilt Morcecco. Price. £38.00. 
$3.00 per Annum. 


A.M. CALLENDER & CO., « Wi. CALLLENDER & CO., 32 Pine St..N. Y. 


32 Plime Street, N. W. 








EE 
2 Streets, Parks, Public 
4 Buildings, Railroad 
; Z s Stations, ete. 
agian fo LAMP POSTS 
TAS a Pp Zz A Specialty. 
DE v8 Y zs \, < SA C iner Street Lamps. Office and Salesroom, 
a eke a Jacob G. Miner, 40 & a COLLEGE PLACE, -- N.Y. CITY. 
, oJ ke No. $23 Eagle Ave., New York, N.Y. nd P sts will do abe “ ea ce = 
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DAVIS & FARNUM MFG. CO.. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass BOSTON OFFICE, Room 18, Vulcan Building, S Oliver Street 





















TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


z (inte cers 


OF ALL SIZES. 


SINGLE, DOUBLE, 


AND 


TRIPLE LIFT 


OF ANY CAPACITY. 





TRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





EBEstabliahedad i1isel. Imcorporated 1881. 


KERR MURRAY MFG. CO. 


FORT WAYNE, IND. 





hose who are in need of 


Holders or {jas Works Apparatus of any [jescription, 


AIND OF THE LATEST IMPROVEMENTS, 
will find it to their interest to 
CHT AN ESS TINATSE FROM Ws 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 






with our long years cf experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 







Bstimates, Flums anc. Specifications Furnished om Application. 
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BARTLETT, HAYWARD &CO. 


een nAd. 

















le Double, & Single-Lit PURIFIERS. 
GASHOLDERS, CONDENSERS 
‘ll ode Tanks. Scrubbers 
nOOF FRAMES. =| aa Vee SIN “CASTINGS 
Cirders. ti. ‘@ it = ih. i al = z { = 2 oll STOIC TANKS, 


The Wilkinson Water Ses Sieh, 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








Pascal Iron Works, «s™s2:'s**° Delaware Iron Works, 


MORRIS, TASKER & CO., 


INCORPORATED 
OFFICE, 224 alates THIRD STREET, - - Se ee PA. 


Gas, water Se Sugar wr°orkKs 
ee we et 


Bench Castings. Iron Roofs. 





Condensers. MY citer Street Stops, 
Scrubbers. ve EL Ms 7 sa Valves, ete. 
iL a aah Pid idly Lie a 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, ound Thiele. -Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
ocomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Plans, Specifications and Estimates for all kiads ~* Machinery farnislied on application. 
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Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


Foundries & Works Smeets. 
MILLVILLE, FLORENCE ron a 
and CAMDEN. N.J cs te ee an 


ACTURERS OF 


CAST IRON PIPE 


A Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WIT! 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


vay) 
XX 
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UV 
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PURIFIERS, CONDENSERS. 





i 


COAL 


VV 





(7 
| 
a 
i 
X 
‘Ni 
vA br y 


\ 


Scrubbers. 


BHNCH WORK 


\/X/ 


\f 
Wives 
Wx KX 





1s Ee 
AZ sor e* cS a Iron Floors and Roofs, Plate Girders. 
Ee OS Heavy Loam Castings. 
SZ NEON a y 5 
a Pa ie ee HYDRAULIC WORK. 
eos . pug iots Mtoe Re eM aee see eee ; Lamp Posts, Valves, Fcte. 
ISBELL-PORTER COMPANY, 
G. G. PORTER, Prest (Successors to SMITH & SAYRE MFG. COMPANY CHAS. W. ISBELL, Secy. 
onstruction and Fxtension of f[as Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Casting’s. Engines. 


Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valve: 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 





Hutchison’s Tar Displacement Apparatus. 


Multitubular Condensers. 
Standard Washer-Scrubbers. 
Tower Scrubbers. 


Walker’s Tar and Carbonic Acid Extractors. 


Valve Stands with Indicators. 
Purifying Boxes. 
Purifier Valve System. 
Center Seals. 
Street Governors. 


Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension o 
Existing Works or the Construction of New Works. 


ISBHLL-PORTER COMPANY. 





No. 245 Broadway, New York City. 
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G AS WORKS APPARATUS AND CONSTRUCTION, GAS WORKS APPARATUS AND CONSTRUCTION, 


<ANSHAW, Prest. & Ma Wa. STACEY, mW, Sec. & Treas 


jAMES R. FLOYD & SONS, — STACEY MFG. cCo., 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works 


regon Tron Works, Cingle and Telescopic Gasholders, E 


NEW YORK CITY. | 
; IRON ROOFS, BRIDGES, LAMP POSTS, of 
Lingineers and Contractors 


FOR THE Water and Oil Tanks, Coal Elevator Cars, ‘fi 


CONSTRUCT |ON OF COKE CRUSHERS, BENG 1H CASTINGS, 
GAS WORKS. And all kinds of Wrought an ageing Agee a — : pcan ayer: sea eg d Oil Gas Works 


Rolling 
MANUFACTURERS OF ) 


Foundry : Wrought Iron Works: 


All Kinds of Castings and B83, 35, 37 & 39 Mill Street. 1G, 18, 20, 22, 24 & 26 Ramsey Street: 
General Ironwork Cincinnati, Ohio. i 


Tas + see > 
- 


ea Se 





FOR 


GAS APPARATUS. |j/) DEILY & FOWLER, |i] 


Bench Castings, Regenerative and Half 


Regenerative Furnace Castings. Laurel Iron Works. 


Condensers, Scrubbers, Purifiers, Address, No. 39 Laurel Ber eet, Philadelphia, Pa. 
Street Drips and Connections, I 


vaives, GASHOLDERS, if 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved Single and Telescopic. 
Valve Stand and Indicator, 











: : EXolders Built 1885 to 1890, Inclusive : 
Seller’s Cement. Po 3 
Omaha, Neb Port Chester om k Tacony, Pa. (tw ( al Gas Lt. Co., New 
s, Specifications, and Estimates furnished for Construction Seranton, Pa. (2d New Rochelle, N. ¥ h, Cor Mount Vernon, N. Y. York City Gd i 
’ l sl: nd City, N. Y Salem, N. J | W. 1 singhamton, N. Y. acoma, Wash 4 
of New or Alteration of Old Works. a om dog ba a. , Omaha. Net “| viego. Ca Concord. N. H Knoxville, Tenn. } 
York, Pa Lynn, Mass. (2d n Ga ( Dover, De “1 Pottstown, Pa 
Chester, Pa Little Rock, Ark yew York, N. 3 ilais, Mé Victoria, B. ¢ j 
Hazleton, Pa. (2d Irvington, N. ¥ Vester | New London, Conn. (2d) Vancouver, B ¢ : 
Staten Island, N. Y. South Boston, Mas \ nt ( West Chester, N. ¥ Charlottesville, Va. = 
Saugerties, N. Y. Rye, N. Y. (2 M r, N Bay Shore, L. I So ——— ham, Mass, i 
Clinton, Mass. (Lao. Mills) Woodstock, Ont iY oro, Mass Washington, D. ¢ Wi socket, R. I. ; 
Chattanooga, Tenn Malden, Mass Santa C1 ( Newport, R. I. (2d Sim oon, € an. ; 
Galveston, Texas. (3d.) Staten Island, N. ¥ EI Pa. (2d Morristown, N. J Pittstleld, Mass, (2d : y h 
a Fort Plain, N. Y Woodstock, Ont West Chester, Pa. j Lebanon, Pa Chattanooga, Tenn. (2d) + 
Brunswick, Ga Malden, Mass aster, Pa ‘ Oakland, Ca 
J FOUNDERS AND MACHINISTS, } F 
k 
i 
5 
CHICAGO, ILL. PATI EN Ts. GREENOUGH’S : 


Gas Works Apparatus, "®4N5UIN % HOUGH pierer oF pag LAW? ae 


PURIFIERS, CONDENSERS, Solicitor of American & Foreign Patents. 4 
FPrice, 85.00. ee 
Bench Work 925 F. ST., WASHINGTON, D. C. | | | 


This is a valuable and important work, a copy i 
(NEAR U.S. PATENT OFFICE ; . < e j 
which should be in the possession of every gaa 


SPECIALS. LAMP POSTS, Persona! attention give! the preparat nd | e n company in the country, whether large or small, i? 


of applications for Le s s Pate nt. All busit beforethe U.S. As a book of reference it will be found invaluable 


SCRUBBERS, Patent Offive attended t moderate fees. NO Age mey'm Jt is the only work of the kind which has ever . 
the United States | possesses superior facilities peep pul lished in this country, and is most com- : 

Iron Roofs and Floors. for obtaming Patents, or for ascertaining the patent- plete, Handsomely bound. Orders may be sent to { { 
lity of inventions. Copie f patents furt f ents i ' 


« x ‘ a» for . 7 aw 4 . . oO oO , ss . . ‘ ; 
and Estimates furnished for new works or extensions of 94, Correspondence solicited 4. 1. CALLENDER & CO., 32 Pine St... N.Y. 


old works. 





WM. HENRY WHITE, 


To. 382 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR 1 Hy 


ERECTION AND EXTENSION OF 





' 
i 
- oy aes —— 


GAS, WATER, AND ELEGTRIG LIGHT WORKS. | 


orrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 


Plans and Estimates Furnished. 
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_GAS COALS. CANNEL COALS. GAS ENRICHERS 


wos PERKINS & CO.., 


228 & 229 Produce Haxrchange, New York 


Cable Address, **‘ PERKINS, NEW YORK.” Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company's 


OCEAN MINE YOUGHIOGHENY GAS COAL 


EON. W. L. SCoTT, Prest. M. HH. TAYLOR, Vice-Prest. 


This Colliery i is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gras Coal District, and prockue 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes see Map on p 87 of this Journatr, Feb. 16. °s C 


YwrOoIN TS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. , 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 


Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas (¢ ompal 


] 


in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more deli ered at an required point in the United States ind Canada Cargo shipments fr 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


¥y artic ‘ulars as to prices, Ste. rh ished Il} pou app Lie at to the above address 


JAMES & WILLIAM WOOD, CAESAR BROS.. 
Gas and Gannel Goal Contractors, — AMELED 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Cl 


Proprietors of the BATHVILLE COLLIERIES (which produce the ID xX & is s * 


celebrated ge CANNEL), Shields, Shieldmuir, Drumpeller, and 





Enameled Iron Plates in Colors, an 


other Collieries. ‘his Firm offer Patent Enameled Letters 
and Numbers. 
STANDARD CANNELS, : os me 
Unegualed as Gas Enrichers. a ee cial ieee oa eee ns 
Analyses, prices, and all furtber information furnished on application to 1 Ofie & Salecrooms. 11 Park Row, N.Y 






Agency for U.S., Room 70, Nos. 2 & 4Stone St, N.Y. City. "yc 169 West avenne Hunt 






























Cc OKE Cc RUSHERS. GAS ‘COAL Ss. G AS COALS. 


ie  Despard Gas Coal Co., THE 
ESPARD Gas’ coa,| PENN GAS COAL CO, 


AND MANUFACTURERS OF 


tie ee, vx, Oe Screened & Prepare for Gas Purposes 


\ HARVES, Locust Point, Baltimore, Md. 
FICE, 44 South Street, Baltimore, Wd 


ISSEL & HICKS, ne 2 BANGS & HORTON, 


Broadway, N.Y. ) “ ) 60 Congress St., Bost 


COXE BROS.&CO. 2ramoipal On ace-:- 
Cross Creek, Sugar Loaf & Beaver Meadow 209 SOUTH THIRD STREET, PHILA., PA, 


Tats A. 
Lehigh Coals, Points of Shipment: 
Ce ‘neral Office, 143 peng St., New York. é ; 
Boston, 70 Kilby Street ; Phila., 420 Walnut Street; Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 


a ae River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Nemes “Chesapeake & Ohio Railway Coal Agency. 
Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND oe EAM COALS 


Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 


Pennsylvania Railroad, and on t Youghiogheny River. 











CM KEMER COLUMBUS. ND 





{ From the Kanawha and New River Regior n the of the Chesapeake & Ohio R’way. 
C. B. ORCUTT, General Agent, - - No. | Broadway | Room 217) New York Cit) 
tered ms 


Mines situated on the  Sideinamieaiiee and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 











Kaller’s Adjustable Coke Grasher. 





SIMPLE, STRONG, AND DURABLE. a a ee 
0. M, Keller, sec. « Supt. Gas Lt.« Coke Co. Columbus,Ind.| PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
pata ancient laren WATKINS SENECA LAKE), N. Y. 
Electric Light Primer. Since the COlmMmMencement O} era ns by this Company its well-known 
By CHARLES L. LEVEY. Coal has been largely used | e Gas C PE of New England and the 
—* — nave es J gi hecnapele “pions Middle States, and its characte established as having no supe rior In gas- 
with Precautions for Safety, et giving qué aliti and in freedom from sulphur and other impurities. 


Price, 50 cents. 


AM. CALLENDER & CO., 32 Pine St., N.Y. Principal Office, | 224 South oa St., Phila... Pa. 


THE CLERK GAS ENGINE C0oO,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 

The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
tending purchasers to select the BEST. We claim fur the CLERK GAS ENGINE that it is equal to any other 
inufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
iount of power for the least money (both in first cost and expense of running) of sny engine made. In support of 
is claim we refer to the test of the Gas Engines mace inder the direction of the Ametican Institute of New York 
December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 

inning under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a ime 
Made In Sizes of 5 10° 15' 20. and 25 Horse Power. Al! Enainos Guaranteed for One Year. 
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JOHN J. GRIFFIN & CO. 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
62 Dey St., NEW YORK. 75 N. Clinton St., «Frep. kr. PERSONS, Manor. CHICAGO 


MANUFACTURERS OF 




















IN ANY VOLUBRUME. 


RIE Mieunie Gauges, Registers, Etc., Etc. ano 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSI } 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully F*'urnished. 


NATHANIEBI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 











Gas eae. Pressure and Vacuum Gauges. 
» With 40 years’ experience and the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
I Oe rat, Patent Cluster Lanterns for Street Illumination 





CHARLES E. DICKEY. JAMES B. SMALLWOOD CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 


_ “Success” and ——— Gas Stoves. 





I J. A. HARRIS 
Established 18409. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and [jry fas Meters. 


STATION METERS, METER PROVERS, 


BX PERIMENTAL METERS, SHOW OR GLAZHD METHRE 


Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 





PROMPT ATTENTION GIVEN TO ALL ORDERS METERS THOROUGHLY REPAIRED ESTIMATES FURNISHED F*' 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 





t 
GEO, J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila. WM. N. MI WM. H. DOWN, Se 
Established 1834. Incorporated 1863. 
ET AND DRY GAS METERS PRESSURE REGISTERS METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGI RTABLE TEST METERS 
EXHAUSTER GOVERNORS PRESSURE & VACUUM GAU( PERIMENTAL METERS 
DRY CENTER VALVES. CRESSON GAS REGULAT* - AMMONIA TEST METERS 
GOVERNORS FOR GAS WORKS MARSLAND WATER METERS BAR & JET PHOTOMETERS, 


), tami. GAS STOVES. Agencies: 


177 Elm Street, Cincinnati. 


512 West 22d St., N. Y. ; SUGG@’S “STANDARD” ARGAND Bl RNERS, 244 & 26 N. Wells Street, Chicago, 
SUGG’S ILLUMINATING POWER METER, atone Mie = fice soap Presa Mep es 


Arch & 22d Sts., Phila. Wet Meters, with Lizar’s **Invariable Measuring’ Drum. 222 Sutter Street, San Francisco. 





EAELME & MeiILHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 








| D. MoDONADLD & CO., 
-§ GAS METER MANUFACTURERS. 


(Histablished 1854. 


51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe St., Chicago, Il. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC 








C, We use only the very best materials, and employ the most skilled labor, and by personal supervision cf every deta 
feel justified in assuring the public that our goods will give perfect satisfaction I Met t I ) establishment will bear the Ste 


pector’s Bapar, and will be fully warrented by us. Our Annual and Calendar t to G Co | 





Othe peo] ( have TO nd us to 
their advantage 


Well be 





ROYERSFORD, PA. 


STATION METERS. 


: a 
~ METER PROVERS. 
: ‘ONSUMERS’ METERS 


CONSUMERS 
REPATRING 


. a ees 


a) bees 
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VY. WALLACE Gon 


THE GOODWIN GAS STOVE AND METER GOMPANY 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N. Y. 44 & 46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Bosto: 


SOLE VANE RACTEREERS OF ‘REE 


“Sun Dial’ Gas Stoves 


IN A GREAT VARIETY OF STYLES AND SIZES. 


The Most Economical, Efficient, and 
Durable Gas Stove Made. 


This Stove has three Bb ig Burners in the Top or Hot Plate, and 
single Oven | 

The consumption t Stove » cubic feet per hour, at 14 incl 
p 1 Ww 

Three-eighth in¢ pply pi ould be used when the pressure is 14 
nehe ! 

ALL FITTINGS ARE NICKEL PLATED 

Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7. 


DRY and WET GAS METERS 


Station Meters ‘square, cylindrical, or in staves), Glazed Meters, King’s and 
Suge’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS ‘Sizes 2, 5 and 10O feet. 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS 


Photometers of all descriptions. Lethehy’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE'S JET PHOTOMETER. 


Agents for Bray's Patent Gas Burners and Lanterns. 


Special attention to Repair vt Vie , paratus conupecte | with the MUSILIESS All work vuarantee 


Ts! class in ever: particular, (Orders tilled promptly. 





